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Project Overview 

Goal 
Identify low carbon fuel-engine combinations 
that increase fuel economy by 35% (light duty) 
or 4% (heavy duty) with reduced emissions 
over 2015 baseline. 

Outcome 
Definition of critical fuel properties that 
maximize performance, bio-blendstocks that 
provide target values of these properties and 
impacts of adoption–reducing emissions and 
providing economic benefits. 

Relevance 
Addresses BETO goal to enhance the 
bioenergy value proposition and increase 
market pull. 
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Project Overview 
Provide technology options to increase sustainability of transportation     

 
           
    

     

     
 

    

   
 

       

 
     

Medium- and Heavy-Duty 
• Lower-cost path to reduced engine-out

criteria emissions
• Up to 4% fuel economy gain

Light Duty 
• 10% fuel economy gain over 2015 baseline

Biofuels 
• Increase market opportunities for biofuels
• Diversify resource base
• Provide economic options to fuel providers to accommodate changing demands and drivers

Crosscutting Goals 
• Decrease GHGs by at least 20% in the near term for 30% renewable blends
• Stimulate domestic economy and decrease petroleum imports
• Increase clean energy options and add new bio-economy jobs
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Biofuels 
• Increase market opportunities for biofuels
• Diversify resource base
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Crosscutting Goals 
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• Stimulate domestic economy and decrease petroleum imports
• Increase clean energy options and add new bio-economy jobs
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Project Overview – Motivation 
Today’s engines do not operate at peak efficiency… 

• IC engines do not operate at peak
efficiency with minimum
emissions

• Changing fuel properties, engine
and emissions system can
improve performance

• Co-Optima focuses on
understanding:
o Fuel chemistry
o Fuel properties
o Benefits of sustainable production, use
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Project Overview – Motivation 
…with minimum emissions 

Low-sooting blendstocks and new engine 
technology can reduce soot production by >98% 

• IC engines do not operate at peak
efficiency with minimum
emissions

• Changing fuel properties, engine
and emissions system can
improve performance

• Co-Optima focuses on
understanding:
o Fuel chemistry
o Fuel properties
o Benefits of sustainable production, use
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1. Management
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1. Management
Organized to maintain input and oversight from DOE and stakeholders 

 
    

   
   

  
  

  

  
 

  

 
    

   
   

    

  
      

 
    

         

Board of Directors 
(Labs and DOE) 

Approve direction, changes 

Steering Committee 
POC for each lab, 

communications, IP 

Project Manager 
Monitor project plan and 

track milestones 

Leadership Team 
(Labs and DOE) 

Establish vision, define strategy, 
integrate work plan, oversee 

execution, evaluate performance, 
engage stakeholders, and build team 

External Advisory Board 
Advise on technology and 

direction, provide 
recommendations, serve as 

bridge to stakeholders 

Technical Team Leads 
Plan and execute tasks, report monthly highlights and quarterly progress 
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1. Management
Teamwork drives technical achievements of national lab staff and collaborators 

  
   
   

   
  

    

 
   

      

• Participating laboratories include
Argonne, Idaho, Lawrence
Berkeley, Lawrence Livermore,
Los Alamos, National Renewable
Energy Lab, Oak Ridge, Pacific
Northwest, and Sandia National
Laboratories

• University and industry
collaborators funded via FOAs,
DFOs
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1. Management
Senior leadership at DOE and member Labs provide strong oversight and guidance 

Board of Directors 
DOE 
• Michael Berube (Acting Dep

Asst Secretary, EERE)
• Valerie Reed (Acting BETO

Director)
• Dave Howell (VTO Director)

Labs (Assoc. Lab Directors) 
• Johney Green (NREL)
• Xin Sun (ORNL)
• Jud Virden (PNNL)
• Andy McIlroy (SNL)

Leadership Team 
DOE 
• Alicia Lindauer (BETO)
• Kevin Stork (VTO)

Labs 
• Dan Gaspar, Lead (PNNL)
• Bob McCormick (NREL)
• Robert Wagner (ORNL)
• Anthe George (SNL)
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1. Management
External advisory board provides candid input from full range of stakeholders 

  
   

 
 

 
   

 

 

 

 
   

   
     

     
  

     
     

 

    

 
  

 
   

 
    

    

 

 

 

        

Responsibilities 

1. Provide recommendations on
opportunities and future direction of Co-
Optima

2. Meet in-person two times a year and by
phone two times a year

3. Stay abreast of Co-Optima developments
(e.g., through dialing into Monthly
Stakeholder calls)

4. Support outreach to other organizations

Membership 

• David Foster (chair)
Professor (emeritus), University of
Wisconsin

• Steve Berry
Engine Manufacturers Association

• Ralph Cavalieri
Professor (emeritus), Washington
State University

• John Eichberger
Fuels Institute

• Laurel Harmon
LanzaTech

• Paul Machiele
U.S. Environmental Protection
Agency

• Danielle Magadia
California Air Resources Board

• Scott Mason
American Petroleum Institute and
Phillips 66

• Paul Najt
U.S. Council for Automotive
Research (USCAR) and General
Motors

• Ian Purtle
Cargill (retired)

• John Wall
Cummins (retired)

• Edgar Wolff-Klammer
Underwriters Laboratory
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1. Management
Ongoing input and outreach to broad range of stakeholders 

  

  
      

  
 

 
 

 
 

     
  

        

Stakeholder “Listening Days” 

Direct outreach visits 
• >60 visits to OEMs, fuel providers, retail,

biofuel companies, etc.
• Virtual updates

Interactive forums through 
technical societies 

Monthly webinars 
• 145 individuals
• 86 organizations

VTO Annual Merit Review and 
BETO Peer Review 
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1. Management
Regular internal and stakeholder updates produce information flow 

 

  

  

        

      

   
    

    
   

    
    

    
    

AED = Adv Engine Dev Team 
ASSERT = Analysis of Sustainability, 
Scale, Economics, Risk and Trade Team 
FP = Fuel Properties Team 
HPF = High Performance Fuels Team 
TK = Simulation Toolkit Team 
COLT = Co-Optima Leadership Team 
XLT = Extended Leadership Team 

External Advisory Board 

Annual Team Meeting 

Board of directors 

Jun 19 July 19 Oct 19 Jan 20 Mar 20 Jun 20 Oct 20 Jan 21 
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Co-Optima Major Risk Factors Risk Mitigation Strategy

Shift effort to MD/HD, focus on LD transition 

Use standard tools and approaches and 
benchmark against certified pathways

ICEs may be overtaken by electrification

Outreach to industry, other stakeholders, 
and research to address barriers

Early-stage research difficult to de-risk for 
adoption, uptake by industry

Leverage BETO program models and 
results on feedstocks, production

Feedstock supply, cost and production 
capacity required for market adoption

Large uncertainties around GHG reduction 
estimates for pre-pilot research
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1. Management
Co-Optima approach designed to mitigate technology adoption risk



2. Approach
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2. Approach
Foundational technical questions frame approach



• Near-term - LD boosted SI
combustion opportunity with improved
efficiency at higher load.

• Longer-term - LD multi-mode
combustion includes boosted SI and
ACI,* opportunity through improved
efficiency across the drive-cycle.

• Near-term - MD/HD MCCI** with
more conventional diesel combustion
strategies.

• Longer-term - MD/HD ACI
opportunity for improved low-load
emissions and efficiency including
multi-mode solutions.
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Light-Duty Medium/Heavy-Duty

*ACI – Advanced Compression Ignition
**MCCI – Mixing Controlled Compression Ignition

2. Approach
Research spans on-road from light-duty to heavy-duty



FY16 FY17 FY18 FY19 FY20 FY21

Boosted SI

Multimode SI/ACI

Mixing controlled

MD/HD ACI

Light-duty

Medium/Heavy-duty

TODAY

Co-Optima 1.0 Co-Optima 2.0
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2. Approach
Activities staged to address near-term and longer-term opportunities 



• 103 tasks funded by DOE
VTO and BETO in FY2021
and are underway

19

0%

10%

20%

30%

40%

50%

60%

Multimode
SI/ACI

MCCI MD/HD ACI Crosscutting Project
Management

FY19 FY20 FY21

Funding evolution by focus area from FY19 – FY21

2. Approach
FY21 research funding illustrates continued shift to MD and HD



• Focus only on liquid fuels

• Identify blendstocks to blend into
base fuel

• Consider only non-food-based
biofuel feedstocks

• Assess well-to-wheels impacts
for biofuel options (GHG, etc.)

• Provide data, tools, and
knowledge to stakeholders – not
“picking winners”
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2. Approach
Co-Optima activities evaluate sustainable fuel search space with key constraints



FY 2019
Q1-Q2 

FY 2019
Q3-Q4

FY 2020
Q1-Q2

FY 2020
Q3-Q4

FY 2021
Q1-Q2

FY 2021
Q3-Q4

MM A – Quantify relationships 
between fuel properties and 
engine parameters for 
combustion approaches 
(Sjoberg, Szybist)

B – Determine target values of 
critical fuel properties and 
ranges for each combustion 
approach (Szybist)

C – Provide a list of 
blendstocks that provide key 
fuel properties (George) 

Blendstock Feasibility Go/No-
Go (Q2 FY20, ANL)

D – Provide TEA, LCA, and 
refinery benefits analysis for 
candidate blendstocks
(Hawkins) 

G – Identify/develop a fuel 
property metric to capture 
fuel autoignition behavior 
under ACI conditions 
relevant to SI/ACI multimode 
engines (Kolodziej)

F – Assess fuel property impacts on engine efficiency and fuel 
economy and emissions (Sjoberg) 

E – Provide transportation sector-level analyses indicating potential 
for impact at scale (Hawkins) 

H – Identify a pathway to emissions compliance (or potential 
aftertreatment architectures?) for a multimode SI/ACI engine (Pihl)

MCCI B – Create and 
populate a 
merit table that 
links fuel 
properties to 
MCCI engine 
characteristics

C – Determine 
target values of 
fuel properties 
for MCCI

A –
Assessment of 
fuel property 
impacts on 
ducted fuel 
injection (DFI) 
technology to 
reduce 
emissions 
(Mueller)

D – Provide a list of MCCI 
blendstocks that provide key 
fuel properties [when 
blended with diesel] 
(George) 

G – Experimental 
confirmation of NOx and PM 
reduction potential and other 
key characteristics of 
promising MCCI blendstocks 
(McCormick)

E – Provide TEA, LCA, and
refinery benefits analysis for 
candidate MCCI blendstocks 
(Hawkins) 

F – Transportation sector-level analyses indicating potential for 
impact at scale; determine if electrification of diesel vehicles can 
provide additional benefits, assess the expected fuel economy 
gains, and provide estimates of other factors (Hawkins)

MD/HD 
ACI

A – Determine target values of 
fuel properties and ranges for 
each combustion approach 
(Dec, Kolodziej) Shifted from 
Q2 to Q3

B – Demonstrate how alternative HPF blendstocks can be used to 
tailor a gasoline-range fuel that provides enhanced combustion-
phasing control in MD/HD ACI engines while maintaining low NOx
and PM. (Dec)

C – Determine the potential for diesel-range fuel properties (e.g., 
reduced boiling range) to enable low-load ACI operation in a MD/HD 
engine with ultra-low engine-out NOx emissions under conditions 
where exhaust temperatures are too low to reduce engine-out NOx
with current emissions controls technologies. (Curran)

D – Provide a list of blendstocks that provide key fuel properties 
(George)

Planned high level outcomes 
for Co-Optima 2.0 (FY19-FY21) 
are on track
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2. Approach
Milestones roll up to high-level objectives used to ensure tasks are aligned 



FY 2021, Q1-Q2 FY 2021, Q3-Q4

Multimode D – Provide TEA, LCA, and refinery benefits 
analysis for candidate blendstocks  (Hawkins) 

G – Identify/develop a fuel property metric 
to capture fuel autoignition behavior under 
ACI conditions relevant to SI/ACI multimode 
engines (Kolodziej)

F – Assess fuel property impacts on engine efficiency and fuel economy and 
emissions (Sjoberg) 

E – Provide transportation sector-level analyses indicating potential for impact at 
scale (Hawkins) 

H – Identify a pathway to emissions compliance (or potential aftertreatment 
architectures) for a multimode SI/ACI engine (Pihl)

Mixing 
Controlled

E – Provide TEA, LCA, and refinery benefits 
analysis for candidate MCCI blendstocks 
(Hawkins) 

F – Transportation sector-level analyses indicating potential for impact at scale; 
determine if electrification of diesel vehicles can provide additional benefits, 
assess the expected fuel economy gains, and provide estimates of other factors 
(Hawkins)

MD/HD ACI B – Demonstrate how alternative HPF blendstocks can be used to tailor a 
gasoline-range fuel that provides enhanced combustion-phasing control in 
MD/HD ACI engines while maintaining low NOx and PM. (Dec)

C – Determine the potential for diesel-range fuel properties (e.g., reduced boiling 
range) to enable low-load ACI operation in a MD/HD engine with ultra-low 
engine-out NOx emissions under conditions where exhaust temperatures are too 
low to reduce engine-out NOx with current emissions controls technologies. 
(Curran)

D – Provide a list of blendstocks that provide key fuel properties (George)
22

2. Approach
FY21 objectives aim to complete MM, MCCI and finish experiments for MD/HD ACI



Identify at least three bio-
blendstocks that:
• exhibit target fuel properties

values in support of efficient and
clean multimode combustion
while

• meeting advanced biofuel criteria,
including at least 60% reduction
in lifecycle carbon emissions, and

• volumetric cost-performance
parity with petroleum reformate.

Property/Metric 1-BuOH i-PrOH
Furan 

mixture i-BuOH EtOH 

Fu
el

 P
ro

pe
rt

ie
s

MON 
(>84)

85 97 87 93 90

RON 
(>98)

98 113 102 107 109

S, RON-MON
(>10)

13 16 15 14 19

Blending 
Performance

Linear or 
mildly Syn.

Syn. Syn. Syn. Syn.

Volumetric Blending 
RON# (>95)

101 123 147 117 142

Volumetric Blending S#

(>10)
11 18 38 19 30

G
HG

Global warming 
potential, 
gCO2-eq./MJ

31 27 34 22 31

% reduction from 
conventional gasoline 
(>60%)

66% 70% 62% 76% 66%

Co
st

Minimum Fuel Sale 
Price, USD/gge

$2.45 $4.33 $3.80 $3.71 $3.84

Equivalent Volume 
Ratio relative to 
Petroleum Reformate 
(RON=102)!

1.08 0.40 0.24 0.48 0.26
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2. Approach
FY2020 Go/No Go successfully completed



• Completed BETO milestones
• FY19 – 38
• FY20 – 34 with 14 more delayed

due to COVID

• Completed 8 high-level
objectives in FY19-20

• Completed 4 dashboard
milestones aimed at
identifying performance-
advantaged MM blendstocks

Finalize list of at least 8 
bioblendstocks that can enable 
multimode combustion while 
meeting advanced biofuel carbon 
emissions targets determined by 
LCA, which have high market 
potential established by TEA, and 
have demonstrated synergistic 
blending performance for critical 
fuel properties.

Production and 
performance 
metrics

9/30/20 Annual 
Milestone 
(Regular)

24

2. Approach
Completed regular and dashboard milestones



• Input from external sources,
VTO-funded teams drives fuel
property targets

• Fuel property data, computation
and experiment used to develop
and exploit structure-property
relationships

• TEA and LCA inform
bioblendstock identification
throughout process

• Analysis of impacts informs
further bioblendstock
identification and testing

25

2. Approach
Co-Optima tasks coordinated to achieve research aims
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3. Impact
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3. Impact
Co-Optima connects with stakeholders, and the broader BETO and VTO programs

Inputs and 
requirements
• Industry (biofuels, energy

companies, OEMs)
• EAB
• Regulatory (EPA, CARB)
• Other stakeholders
• Co-Optima Fuel Properties,

Toolkit and Adv Engine Dev

BETO Program 
Interactions
• Analysis
• Sustainability
• Feedstocks
• Conversion
• Scale-Up

Data and 
Outputs
• Fuel Property Database
• SPR tools
• Techno-economic and

lifecycle analysis outputs
• Performance-advantaged

bioblendstock candidate
lists

VTO Program 
Interactions
• Advanced Combustion
• Fuel Effects
• Aftertreatment
• Modeling Co-Optima

• Techno-economic and
life cycle analysis

• Impacts analysis
• Bioblendstock

generation and testing
• Structure-property

relationships



Recent and upcoming outreach
• Coordinating Research Council

Advanced Vehicle Fuel and Lubricants
Committee

• National Ethanol Conference/ RFA
• Cummins
• Manufacturers of Emission Controls

Association
• Phillips 66
• CARB
• National Biodiesel Board
• CONCAWE
• 21st Century Truck Partnership

28

Panel discussions with industry, 
government, and university 
experts at annual meeting
• DOE
• Pepsico
• Cummins
• Chevron
• Shell
• Aachen Univ. Fuel Science Center
• Georgia Tech
• UC-Davis
• National Biodiesel

Board

3. Impact
Increased industry interest in performance-advantaged blendstocks and analyses 
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Directed Funding 
Opportunity
• Co-Optima seeks proposals

to leverage national
laboratory resources to
overcome key technical
challenges.

• Projects aimed at specific
technical challenges that Co-
Optima researchers can help
address to move biofuels
closer to market for
advanced, high-efficiency
engines.

FY2021 DFO
• $250K per award
• 4 awards expected
• 12-18 month duration
• 20% cost share required
• $1M total, BETO and VTO

DFO capabilities matrix
https://cooptima.org/capabilities/

17 proposals received

FY2020 DFO
• $200K-$300K per award
• 7 awards
• 12-18 month duration
• 20% cost share required
• $2M total, BETO

DFO capabilities matrix
https://cooptima.org/capabilities/

Awards announced July 3, 2020

3. Impact
Industry response to FY2020 and FY2021 DFOs demonstrates relevance

https://cooptima.org/capabilities/
https://cooptima.org/capabilities/
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Since FY19
• 123 publications
• 6 patents granted
• Publications on database

among most viewed and most
downloaded sites on BETO
website

3. Impact
Number of publications and patents continues to increase
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4. Progress and Outcomes



Performance:
RON, MON, S, 
phi-sensitivity, 
HoV, Sooting

Operability: 
Pvap, Bp, Mp, h, s, 
stability

Light Duty: moved from SI to MM Medium/Heavy Duty: Accelerated MCCI effort

Performance: 
CN, Sooting, 
Flash point, LHV

Operability: 
Mp, h, solubility,
stability

MCCI

MM
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4. Progress and Outcomes
Identified target chemistries to meet Co-Optima goals



O

O

O

O
OH

OO

O O OO

O

OH
OH

O

O

OH
HO

O

O

O

RON / MON / S

Flash / Boil / Freeze

Energy Density

RVP / HOV

Sooting

Light Duty

Biomass & 
Waste Carbon

Direct Biological

Thermo/Chemical

Hybrid Processes

Light & Heavy-
Duty Fuels

Hydrocarbons & 
Oxygenates

Tiered Testing 
& Analysis

Scale from mL 
to multi-L

Multi-Liter 
Engine 
Testing

1 Liter 
Polymer & 

Single Cylinder

100 mL 
Tiered Screening

Tests

10 mL 
Fuel Property 

Screen

Cetane

Flash / Boil / Freeze
Energy Density

Water Sol
Sooting

Heavy Duty

Tier 1

Tier 2

Tier 3

100’s

10’s

<10

Biofuel 
Candidates

Tier Screen
Level

Techno-Economic & 
Lifecycle Analysis
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4. Progress and Outcomes
Produced and tested blendstocks to screen candidates, identify barriers



Process 
conditions, 

material 
consumption, 
product yields 

Life cycle 
analysis

High 
Performance 
Fuels Team

Stakeholders 
and External 

Advisory 
Board

Co-Optima 
Leadership 
and Team 

Leads

Conversion material 
and energy intensity

Life-cycle energy and 
environmental 

impacts

Cost per GGE

Inter-linked techno-economic and life cycle 
analysis inform Co-Optima research direction

Energy 
consumed, 

material losses 
in feedstock 

logistics

Techno-
economic 
analysis

Literature, 
patents, research

BETO Feedstock & 
Logistics Platform
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4. Progress and Outcomes
Techno-economic and life cycle analyses refined candidate lists, identified barriers 



Light-Duty and Heavy-Duty Fuels and 
Combustion Modes

Cetane

Flash / Boil / Freeze

Energy Density

Water Sol

Sooting

Heavy Duty
RON / MON / S

Flash / Boil / Freeze

Energy Density

RVP / HOV

Sooting

Light Duty

Economy-wide Benefits
Any socio-economic 

benefits of Co-Optima 
fuels/vehicle adoption?

Vehicle Adoption
How would Co-Optima fuels 

and vehicles technology 
penetrate the market?  

Refinery Benefits
What is the value of Co-

Optima bioblendstocks to 
the refining industry?
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4. Progress and Outcomes
Integrated modeling determined potential impact of co-optimized fuels and engines



Top blendstocks exhibit synergistic blending with 
potential to meet cost targets

Blendstocks can achieve >60% GHG 
emissions reduction relative to petroleum

Criterion 1: Enable multimode combustion

Criterion 2: Meet advanced biofuel carbon emissions reduction target

Criterion 3: Have high market potential

Criterion 4: Have demonstrated synergistic blending performance for critical fuel properties 36

4. Progress and Outcomes
Identified top nine MM blendstocks to improve performance, reduce GHG emissions
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• Screened hundreds of mixtures and
molecules via fuel property tests (thousands
in silico), comprising a wide range of
hydrocarbon and oxygenate chemistries

• All final candidates offer:
– CN > 40 (most > 48)
– LHV > 28 MJ/kg*
– GHG emissions reduced by 60%+
– Potential to be produced at $5.50/gge or better
– Cold weather operability (freezing/cloud point,

pour point)
– Acceptable flash point and other properties
– Potential to reduce criteria emissions relative to

market diesel

4. Progress and Outcomes
Eleven MCCI blendstocks provide fuel properties and reduce GHG, criteria emissions
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LCA indicates most Top 11 
blendstocks have the potential 
to reduce GHG emissions by at 
least 60% relative to petroleum 

diesel

4. Progress and Outcomes
GHG emissions reductions vary; top candidates >60% relative to petroleum emissions



4. Progress and Outcomes
ACI research focused on defining fuel property targets, SPRs to identify candidates

39

4. Progress and Outcomes
ACI research making progress on defining fuel property targets, SPRs

Goal: Determine target values of fuel 
properties and ranges for each combustion 
approach
• Approach – Identify fuel properties which

minimize the emissions impact of in-cylinder fuel
stratification, while maximizing phi-sensitivity and
combustion phasing control

• Status
o High Performance Fuel (HPF) team

members helped identify gasoline-range
biofuel components with < 98 RON which
were not suited for boosted SI but show
potential for gasoline-boiling-range HD ACI



Recent capstone reports
• Gaspar et al., “Top Ten Blendstocks for Turbocharged

Gasoline Engines”, PNNL-28713

• Farrell et al., “A Transportation Future with Science in
the Driver’s Seat”, DOE/EERE-2046

• Dunn et al., “Energy, Economic, and Environmental
Benefits Assessment of Co-Optimized Engines and
Bio-Blendstocks”, Energy Environ. Sci., 2020, doi:
10.1039/D0EE00716A

• Szybist et al., “What Fuel Properties Enable Higher
Thermal Efficiency in Spark-Ignited Engines?”, PECS,
2021, doi: 10.1016/j.pecs.2020.100876

• SAE manuscript. Top 9 manuscripts, in preparation

• Gaspar et al., “Top Eleven Blendstocks Derived from
Biomass for MCCI Engines”, under DOE review

• Annual “Year in Review” (YIR) report – among most
downloaded on BETO website

https://www.energy.gov/eere/bioenergy/co-optima-publications-library-0

Searchable publication database
(>1300 visits to site in Q1 FY2021)

40

4. Progress and Outcomes
Capstone outputs including key reports and publications advance the SOT

https://www.energy.gov/eere/bioenergy/co-optima-publications-library-0
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Outcome and Impact

Outcome: Identified 
performance-advantaged 
bioblendstocks for LD and HD 
applications and potential 
impacts of adoption

Impact: Provide targets to 
industry with greatest potential 
for efficiency increase, criteria 
pollutant emissions reduction 
and GHG emissions reduction, 
increasing the bioblendstock 
value proposition.

Disseminating Results

ü Published 15 papers in Q1
FY2021, 67 (FY20) and 30
(FY21)

Stakeholder Engagement

ü Searchable publication
database

ü Conducting upcoming
capstone webinars ü Conduct meetings with

automotive OEMs, biofuel
companies, fuel companies,
regulators and other
stakeholders

ü Monthly stakeholder calls
with >100 participants

ü Quarterly EAB meetings

ü Conducting regular ACS
Conference symposium

4. Progress and Outcomes
Co-Optima technical outcomes have impact with industry and stakeholders



Summary of accomplishments
Co-optimizing fuels and engines achieved efficiency, emissions and deployment goals

Crosscutting Accomplishments
• Provides options to decrease GHG missions by at least 20% for 30% blendstock fraction
• Technology options to stimulate domestic economy and decrease petroleum imports
• Increased clean energy options to add new bio-economy jobs

Light Duty
• Identified blendstocks and engine options to

generate 10% fuel economy gain over 2015
baseline

Medium- and Heavy-Duty
• Blendstocks and technology options for

potentially lower-cost path to reduced
engine-out criteria emissions

Biofuels
• Demonstrated diversification of resource base
• Provided economic options to fuel providers to accommodate changing demands and drivers
• Increased market opportunities for biofuels

42



Summary

43

Overview

Progress and 
Outcomes

Developed new fuel and combustion options for more efficient engines with lower harmful 
emissions, resulting in market pull for the ground transportation sector

Management
• Multi-discipline, multi-office effort via hypothesis-driven fuel property-based approach
• Organized to impact light and heavy duty on-road fleets
• Outreach to biofuel and automotive industries, as well as other stakeholders

Impact
• Industry engaged and asking for regular updates
• Performance-advantaged candidate bioblendstocks targeted for further development
• 123 publications and 5 patents since FY2019, regular ACS symposium, many invited

presentations

Approach

• Establish fuel property targets to increase efficiency and and reduce criteria pollutant
emissions for each combustion approach

• Develop structure-property relationships to identify candidates
• Conduct techno-economic and life cycle analyses to refine candidate list
• Complete benefits and refinery integration analyses to understand adoption impacts

• Identified 11 performance-advantaged diesel blendstock candidates reduce GHG emissions
• Identified 9 multimode bio-blendstocks with >60% GHG emissions reduction and >10%

efficiency gain
• Evaluate benefits and impacts of MCCI, MM and KC fuel-engine combinations



FY2020 Active Project

DOE Funding $10,500,000 (BETO)
$12,000,000 (VTO)

$33,250,000 (BETO)
$33,900,000 (VTO)

Phase 1: Oct 2015 to Sep 2018
Phase 2: Oct 2019 to Sep 2021

Timeline

ANL, INL, LANL, LBNL, LLNL, NREL, ORNL, PNNL, SNL 

Project Goal

End of Project Milestone

Identify low carbon fuel-engine combinations that increase 
fuel economy by 35% (light duty) or 4% (heavy duty) with 
reduced emissions over 2015 baseline.

End of Project Goal

Identify at least 5 bioblendstocks that can enable 
kinetically-controlled combustion while meeting advanced 
biofuel carbon emissions targets determined by LCA, 
which have high market potential established by TEA, 
and have blending performance for fuel properties 
essential to kinetically-controlled combustion.

Funding Mechanism
Lab Call/Annual Operating Plan19ADO-E: Co-development of Fuels and Engine

19At-D: Identifying New Market Opportunities for Bioenergy and 
Bioproducts

DOE Partner Labs

Barriers Addressed
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Past Reviewer Comments

1) Better leverage the industry, environmental, and technical expertise of the EAB; review composition of EAB to ensure
relevant stakeholder industries and sciences are represented; ensure EAB includes a biochemist and representatives from
fuel and vehicle OEMs
Response: In response to this comment, the team has reviewed and updated the membership of the EAB, adding a retired 
former Cargill research leader and a senior executive from LanzaTech. Over the past year, Co-Optima has had strong and 
sustained engagement from EAB members, including assistance with outreach.

2) Increase engagement with fuel additive OEMs and other relevant stakeholders; Study fuel impact on lubricants, ignition
improvers, etc.
Response: In response to this feedback, Co-Optima initiated fuel-lubricant compatibility research in FY20 (Task A.5.18). 
Researchers have expanded and continued to engage with companies and consultants in additives market.

3) Make a Co-Optima landing page with all models and data accessible for the public; increase impact by ensuring models are
more widely known and utilized; ensure data and results from universities flow to Co-Optima labs
Response: Co-Optima has developed a website (https://cooptima.org) to complement the DOE website 
(https://www.energy.gov/eere/bioenergy/co-optimization-fuels-engines). The DOE site hosts a searchable Publications 
Database (https://www.energy.gov/eere/bioenergy/co-optima-publications) and a page with links to Co-Optima developed 
tools and data (https://www.energy.gov/eere/bioenergy/co-optima-tools-and-data), while the cooptima.org site contains a full 
listing of Co-Optima capabilities and links to the publication database.
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Publication database and capability pages

https://www.energy.gov/eere/bioenergy/co-optima-publications
https://www.energy.gov/eere/bioenergy/co-optima-tools-and-data
https://cooptima.org/capabilities

47

https://www.energy.gov/eere/bioenergy/co-optima-publications
https://www.energy.gov/eere/bioenergy/co-optima-tools-and-data
https://cooptima.org/capabilities


ACI – Advanced compression ignition 
AED – Advanced Engine Development team
ANL – Argonne National Laboratory
ASSERT – Analysis of Sustainability, Scale, 
Economics, Risk and Trade team
BETO – Bioenergy Technologies Office
CI – Compression ignition
COLT – Co-Optima leadership team
DFI – ducted fuel injection
DFO – directed funding opportunity
DOE – Department of Energy
EAB – external advisory board
EERE – DOE Office of Energy Efficiency and 
Renewable Energy
EPA – Environmental Protection Agency
FE – fuel economy
FOA – funding opportunity announcement
FP – Fuel Properties team
GGE – gallon of gas equivalent
GHG – greenhouse gas
HoV – heat of vaporization
HD – heavy duty

HPF – High Performance Fuel team
INL – Idaho National Laboratory
ACI – Advanced compression ignition
LANL – Los Alamos National Laboratory
LBNL – Lawrence Berkeley National 
Laboratory
LC – life cycle
LCA – life cycle analysis
LD – Light duty
LFS – laminar flame speed
LHV – lower heating value
LLNL – Lawrence Livermore National 
Laboratory
MCCI – mixing-controlled compression ignition 
(e.g., diesel)
MD – medium duty
MM – multimode combustion
MON – motor octane number
NOx – nitrogen oxides
NREL – National Renewable Energy 
Laboratory
OEM – original equipment manufacturer

ORNL – Oak Ridge National Laboratory
PM – particulate matter
PMI – particulate matter index
PNNL – Pacific Northwest National Laboratory
RON – research octane number
S – octane sensitivity (RON – MON)
SI – spark ignition
SPR – structure property relationships
SNL – Sandia National Laboratories
SOT – state of technology
Tc,90,conv – temperature at which 90% of criteria 
pollutants are converted to less harmful gases
TEA – techno-economic analysis
TK – Simulation Toolkit team
TRL – technology readiness level
USCAR – The United States Council for 
Automotive Research
VTO – Vehicle Technologies Office
WTW – well-to-wheels
XLT – extended leadership team
YIR – year in review
YSI – yield sooting index
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Publications & Presentations (1)

330+ publications and presentations, 7 patents 
Searchable database available at https://www.energy.gov/eere/bioenergy/co-optima-publications-library-0

FY21 Q1:
• A Comprehensive Experimental and Improved Kinetic Modeling Study on the Pyrolysis and Oxidation of Propyne - S. Panigrahy, J. Liang,

S.S. Nagaraja, Z. Zuo, G. Kim, S. Dong, G. Kukkadapu, W.J. Pitz, S.S. Vasu, H.J. Curran. Proceedings of the Combustion Institute. 2020.
https://doi.org/10.1016/j.proci.2020.06.320

• A comprehensive experimental and kinetic modeling study of 1- and 2-pentene - S. Dong, K. Zhang, E.M. Ninnemann, A. Najjar, G. Kukkadapu,
J. Baker, F. Arafin, Z. Wang, W.J. Pitz, S.S. Vasu, S.M. Sarathy, P.K. Senecal, H.J. Curran. Combustion and Flame. 2021.
https://doi.org/10.1016/j.combustflame.2020.09.012

• A detailed chemical kinetic modeling and experimental investigation of the low- and high-temperature chemistry of n-butylcyclohexane - W.
J. Pitz, J. Liang, G. Kukkadapu, K. Zhang, C. Conroy, J. Bugler, and H. J. Curran. International Journal of Chemical Kinetics. 2020.
https://doi.org/10.1002/kin.21457

• Ability of Particulate Matter Index to describe sooting tendency of various gasoline formulations in a stratified-charge spark-ignition engine
- N. Kim, D. Vuilleumier, X. He, and M. Sjöberg. Proceedings of the Combustion Institute. 2020. https://doi.org/10.1016/j.proci.2020.06.173

• Accelerating Computational Fluid Dynamics Simulations of Engine Knock Using a Concurrent Cycles Approach - D. Probst, S.
Wijeyakulasuriya, P. Pal, Y. Wu, C. Kolodziej, E. Pomraning. ASME 2020 Internal Combustion Engine Division Fall Technical Conference. 2020.
https://doi.org/10.1115/ICEF2020-2916

• An Experimental and Kinetic Modeling Study of Cyclopentane and Dimethyl Ether Blends - W. J. Pitz, N. Lokachari, S. Wagnon, G. Kukkadapu,
H. J. Curran. Combustion and Flame. 2021. https://doi.org/10.1016/j.combustflame.2020.10.017

• An experimental study of uncertainty considerations associated with predicting auto-ignition timing using the Livengood-Wu integral
method - A. Shah, S. Cheng, D.E. Longman, S. S. Goldsborough, T. Rockstroh. Fuel. 2021. https://doi.org/10.1016/j.fuel.2020.119025

• Development of robust models for the prediction of Reid vapor pressure (RVP) in fuel blends and their application to oxygenated biofuels
using the SAFT-γ approach - A. Landera, N. Mac Dowell, A. George. Fuel. 2021. https://doi.org/10.1016/j.fuel.2020.118624
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Publications & Presentations (2)

• Ducted Fuel Injection vs. Free-Spray Injection: A Study of Mixing and Entrainment Effects Using Numerical Modeling - C.W. Nilsen, B.F.
Yraguen, C.J. Mueller, C.L. Genzale, J. Delplanque. SAE International. 2020. https://doi.org/10.4271/03-13-05-0044

• Effects of Iso-alcohol Blending with Gasoline on Autoignition Behavior in a Rapid Compression Machine: Isopropanol and Isobutanol - S.
Cheng, D. Kang, S.S. Goldsborough, C. Saggese, S. Wagnon, W.J. Pitz. Proceedings of the Combustion Institute. 2020.
https://doi.org/10.1016/j.proci.2020.08.027

• Experimental and Kinetic Modeling Study of Laminar Burning Velocities of Cyclopentanone and Its Binary Mixtures with Ethanol and n-
Propanol - K. Zhang, G. Capriolo, G. Kim, B. Almansour, A. C. Terracciano, S. S. Vasu, W. J. Pitz and A. A. Konnov. Energy and Fuels. 2020.
https://doi.org/10.1021/acs.energyfuels.0c01565

• Experimental and Modeling Study of C2-C4 Alcohol Autoignition at Intermediate Temperature Conditions - S. Cheng, D. Kang, S.S.
Goldsborough, C. Saggese, S. Wagnon, W.J. Pitz. Proceedings of the Combustion Institute. 2020. https://doi.org/10.1016/j.proci.2020.08.005

• Identification of the Molecular-Weight Growth Reaction Network in Counterflow Flames of the C3h4 Isomers Allene and Propyne - G.
Kukkadapu, S. Wagnon, W.J. Pitz, N. Hansen. Proceedings of the Combustion Institute. 2020. https://doi.org/10.1016/j.proci.2020.07.130

• Impact of Selected High-Performance Fuel Blends on Three-Way Catalyst Light Off under Synthetic Spark-Ignition Engine-Exhaust Conditions
- S. Sinha Majumdar, J.A. Pihl. Energy and Fuels. 2020. https://doi.org/10.1021/acs.energyfuels.0c02102

• Investigation of structural effects of aromatic compounds on sooting tendency with mechanistic insight into ethylphenol isomers - Kim, Y.,
Etz, B. D., St. John, P., Fioroni, G. M., Messerly, R., Vyas, S., Beekley, B. P., Guo, F., McEnally, C. S., Pfefferle, L. D., McCormick, R. L., Kim, S..
Proceedings of the Combustion Institute. 2020. doi.org/10.1016/j.proci.2020.06.321

• Numerical Analysis of Fuel Property Effects on Advanced Compression Ignition Using a Virtual Cooperative Fuel Research Engine Model - K.
Kalvakala, P. Pal, Y. Wu, G. Kukkadapu, C. Kolodziej, J.P. Gonzalez, M.U. Waqas, T. Lu, S.K. Aggarwal, S. Som. ASME 2020 Internal Combustion
Engine Division Fall Technical Conference. 2020. https://doi.org/10.1115/ICEF2020-2939

• Numerical Investigation of a Central Fuel Property Hypothesis Under Boosted Spark-Ignition Conditions - P. Pal, K. Kalvakala, Y. Wu, M.
McNenly, S. Lapointe, R. Whitesides, T. Lu, S.K. Aggarwal, S. Som. Journal of Energy Resources Technology. 2020. https://doi.org/10.1115/1.4048995

• Numerical study on spray collapse process of ECN spray G injector under flash boiling conditions - H. Guo,  L. Nocivelli, R. Torelli. Fuel. 2020.
https://doi.org/10.1016/j.fuel.2020.119961

• Probing the antiknock effect of anisole through an ignition, speciation and modeling study of its blends with isooctane - C.S. Mergulhão, H.H
Carstensen, H. Song, S. Wagnon, W.J. Pitz, G. Vanhove. Proceedings of the Combustion Institute. 2020. https://doi.org/10.1016/j.proci.2020.08.013
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Publications & Presentations (3)

• Production and fuel properties of iso-olefins with controlled molecular structure and obtained from butene oligomerization - V. L. Dagle, J. S. 
Lopez, A. Cooper, J. Luecke, M. Swita, R. A.Dagle, D. Gaspar. Fuel. 2020. https://doi.org/10.1016/j.fuel.2020.118147

• The Quest for Efficient Oxygenated Fuels: Examining Interactions Between Lubricant Components and Oxygenates - L. Cosimbescu, K.B. 
Campbell, T.J. Baker, M.S. Swita, and D.J. Gaspar. Fuel. 2021. https://doi.org/10.1016/j.fuel.2020.119728

• The role of composition in the combustion of n-heptane/iso-butanol mixtures: experiments and detailed modelling - A. Dalili, J.D. Brunson, S. Guo, 
M. Turello, F. Pizzetti, L. Badiali, C.T. Avedisian, K. Seshadri, A. Cuoci, F.A. Williams, A. Frassoldati, M.C. Hicks. Combustion Theory and Modeling. 2020. 
https://doi.org/10.1080/13647830.2020.1800823

• Top Ten Blendstocks for Turbocharged Gasoline Engines - D. Gaspar, B. West, D. Ruddy, T. Wilke, Trenton, E. Polikarpov, T. Alleman, Teresa, A. 
George, E. Monroe, R. Davis, D. Vardon, A.  Sutton, C. Moore, P. Benavides, J. Dunn, M. Biddy, S. Jones, M. Kass, J. Pihl, M. Debusk, M. Sjoberg, J. 
Szybist, C. Sluder, G. Fioroni, W. Pitz. 2019. https://doi.org/10.2172/1567705

FY20:
• A Perspective on Biomass-Derived Biofuels: From Catalyst Design Principles to Fuel Properties – Y. Kim, A.E. Thomas, D.J. Robichaud, K. Iisa, 

P.C. St. John, B.D. Etz, G.M. Fioroni, A. Dutta, R.L. McCormick, C. Mukarakate, and S. Kim. Journal of Hazardous Materials, 400, 2020. 
https://doi.org/10.1016/j.jhazmat.2020.123198

• A Thermally-Limited Bubble Growth Model for the Relaxation Time of Superheated Fuels – M. Arienti, J. Hwang, L. Pickett, and Y. Shekhawat. 
International Journal of Heat and Mass Transfer, 159, 2020. https://doi.org/10.1016/j.ijheatmasstransfer.2020.120089

• A Transportation Future with Science in the Driver’s Seat – J. Farrell, R. Wagner, C. Moen, and D. Gaspar. EERE Technical Report DOE/EERE-2046, 
2020. https://www.energy.gov/sites/prod/files/2020/03/f72/beto-co-optima-capstone-report-mar-2020.pdf

• Analytical Approach To Characterize the Effect of Engine Control Parameters and Fuel Properties on ACI Operation in a GDI Engine – J. Rohwer, 
A. Shah, and T. Rockstroh. WCX SAE World Congress Experience, 2020. https://doi.org/10.4271/2020-01-1141

• Applied Energy Fuel Property Effects on Knock Propensity and Thermal Efficiency in a Direct-Injection Spark-Ignition Engine – Z. Yue and S. 
Som. Applied Energy, 281, 2019. https://doi.org/10.1016/j.apenergy.2019.114221

• Auto-Ignition and Reaction Front Dynamics in Mixtures With Temperature and Concentration Stratification – M. Tao, Q. Yang, P. Lynch, and P. 
Zhao. Frontiers in Mechanical Engineering, 6, 2020. https://doi.org/10.3389/fmech.2020.00068 
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Publications & Presentations (4)

• Biodiesel Ethers: Fatty Acid-Derived Alkyl Ether Fuels as Improved Bioblendstocks for Mixing-Controlled Compression Ignition Engines –
J.S. Carlson, E.A. Monroe, R. Dhaoui, J. Zhu, C.S. McEnally, S. Shinde, L.D. Pfefferle, A. George, and R.W. Davis. Energy & Fuels, 34(10):12646–
12653, 2020. https://doi.org/10.1021/acs.energyfuels.0c01898

• Chemical Influence of Ammonia on Suppressing Soot Formation Pathways – M.J. Montgomery, H. Kwon, Y. Xuan, C. McEnally, and L.D.
Pfefferle. Abstracts of Papers of the American Chemical Society, 2020. https://doi.org/10.1021/scimeetings.0c00839

• Combined Experimental/Numerical Study of the Soot Formation Process in a Gasoline Direct-Injection Spray in the Presence of Laser-
Induced Plasma Ignition – F. Tagliante, H. Sim, L. Pickett, T. Nguyen, and S. Skeen. WCX SAE World Congress Experience, 2020.
https://doi.org/10.4271/2020-01-0291

• High-Pressure Shock Tube Study of Ethanol Oxidation: Ignition Delay Time and CO Time-History Measurements – A.R. Laich, E. Ninnemann,
S. Neupane, R. Rahman, S. Barak, W.J. Pitz, S.S. Goldsborough, and S.S. Vasu. Combustion and Flame, 212:486–499, 2019.
https://doi.org/10.1016/j.combustflame.2019.11.016

• Compatibility of Elastomers with Polyoxymethylene Dimethyl Ethers and Blends with Diesel – M. Kass, M. Wissink, C. Janke, R. Connatser,
and S. Curran. WCX SAE World Congress Experience, 2020. https://doi.org/10.4271/2020-01-0620

• Co-Optimization of Fuels & Engines: FY19 Year in Review – R. Wagner, 2020. https://www.energy.gov/eere/bioenergy/downloads/co-optima-fy-
2019-year-review

• Dehydrogenative Coupling of Methanol for the Gas-Phase, One-Step Synthesis of Dimethoxymethane Over Supported Copper Catalysts –
A.T. To, T.J. Wilke, E. Nelson, C.P. Nash, A. Bartling, E.C. Wegener, K.A. Unocic, S.E. Habas, T.D. Foust, and D.A. Ruddy. ACS Sustainable
Chemistry & Engineering, 8(32):12151–12160, 2020. https://dx.doi.org/10.1021/acssuschemeng.0c03606

• Detection of Polar Compounds Condensed on Particulate Matter Using Capillary Electrophoresis-Mass Spectrometry – S. Lewis, J. Storey,
R. Connatser, S. Curran, and M. Moses-DeBusk. WCX SAE World Congress Experience, 2020. https://doi.org/10.4271/2020-01-0395

• Direct Catalytic Conversion of Ethanol to C5+ Ketones: Role of Pd–Zn Alloy on Catalytic Activity and Stability – S. Subramaniam, M.F. Guo,
T. Bathena, M. Gray, X. Zhang, A. Martinez, L. Kovarik, K.A. Goulas, and K.K. Ramasamy. Angewandte Chemie International Edition, 59(34):14550–
14557, 2020. https://doi.org/10.1002/anie.202005256

• Ducted Fuel Injection Versus Conventional Diesel Combustion: An Operating-Parameter Sensitivity Study Conducted in an Optical Engine
with a Four-Orifice Fuel Injector – C.W. Nilsen, D.E. Biles, B.F. Yraguen, and C.J. Mueller. SAE International Journal of Engines, 13(3):345–362,
2020. https://doi.org/10.4271/03-13-03-0023
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Publications & Presentations (5)

• Effects of Fuel Composition and Octane Sensitivity on Polycyclic Aromatic Hydrocarbon and Soot Emissions of Gasoline-Ethanol Blend 
Surrogates – K. Kalvakala, P. Pal, and S.K. Aggarwal. Combustion and Flame, 221:476–486, 2020. 
https://doi.org/10.1016/j.combustflame.2020.08.019

• Elucidating the Chemical Pathways of Soot Precursor Formation During Combustion of 1- and 2-Phenylethanol – B. Etz, G. Fioroni, R. 
Messerly, M. Rahimi, P. St. John, D. Robichaud, E. Christensen, B. Beekley, C. McEnally, L. Pfefferle, Y. Xuan, S. Vyas, R. Paton, R. McCormick, 
and S. Kim. Proceedings of the Combustion Institute, 2020. https://doi.org/10.1016/j.proci.2020.06.072

• Enabling High Compression Ratio in Boosted Spark Ignition Engines: Thermodynamic Trajectory and Fuel Chemistry Effects on Knock –
F. Dal Forno Chuahy, D. Splitter, V. Boronat, and S. Wagnon. Combustion and Flame, 222:446–459, 2020. 
https://doi.org/10.1016/j.combustflame.2020.09.010

• Energy, Economic, and Environmental Benefits Assessment of Co-Optimized Engines and Bio-Blendstocks – J.B. Dunn, E. Newes, H. Cai, 
Y. Zhang, A. Brooker, L. Ou, N. Mundt, A. Bhatt, S. Peterson, and M. Biddy. Energy and Environmental Science, 13:2262–2274, 2020. 
https://doi.org/10.1039/D0EE00716A

• Experimental and Numerical Investigation of the Advanced Fuel Ignition Delay Analyzer (AFIDA) Constant-Volume Combustion Chamber
as a Research Platform for Fuel Chemical Kinetic Mechanism Validation – J. Luecke, M.J. Rahimi, B.T. Zigler, and R.W. Grout. Fuel, 265, 2020. 
https://doi.org/10.1016/j.fuel.2019.116929

• High-Pressure Apparatus for Monitoring Solid–Liquid Phase Transitions – M.C. Jones, K.B. Campbell, M.J. Coffey, O.A. Marina, G.W. Coffey, 
A. Heredia-Langner, J.T. Bays, J.C. Linehan, and E.C. Thomsen. Review of Scientific Instruments, 91, 2020. https://doi.org/10.1063/5.0015518

• High-Pressure Laminar Burning Velocity Measurements of Ethanol – A Co-Optima Fuel Candidate – G. Kim, A. Terracciano, S. Vasu, and B. 
Almansour. WCX SAE World Congress Experience, 2020. https://doi.org/10.4271/2020-01-0332

• Ignition Delay Measurements of Four Component Model Gasolines Exploring the Impacts of Biofuels and Aromatics – A. Boehman, J. 
Luecke, L. Fouts, M. Ratcliff, B. Zigler, and R. McCormick. Proceedings of the Combustion Institute, 2020. https://doi.org/10.1016/j.proci.2020.05.039

• Impact of Engine Pressure-Temperature Trajectory on Autoignition for Varying Fuel Properties – J. Szybist and D. Splitter. Applications in 
Energy and Combustion Science, 1–4, 2020. https://doi.org/10.1016/j.jaecs.2020.100003
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Publications & Presentations (6)

• Impact of Multimode Range and Location on Urban Fuel Economy on a Light-Duty Spark-Ignition Based Powertrain Using Vehicle
System Simulations – S. Curran and R. Wagner. WCX SAE World Congress Experience, 2020. https://doi.org/10.4271/2020-01-1018

• Influence of the Double Bond Position in Combustion Chemistry of Methyl Butene Isomers: A Shock Tube and Laser Absorption Study
– F. Arafin, A. Laich, E. Ninnemann, R. Greene, R.K. Rahman, and S.S. Vasu. International Journal of Chemical Kinetics, 52(11):739–751, 2020.
https://doi.org/10.1002/kin.21396

• Internal Nozzle Flow Simulations of the ECN Spray C Injector Under Realistic Operating Conditions – H. Guo, R. Torelli, A.B. Rodriguez, A.
Tekawade, B. Sforzo, C. Powell, and S. Som. WCX SAE World Congress Experience, 2020. https://doi.org/10.4271/2020-01-1154

• Measuring the Effectiveness of High-Performance Co-Optima Biofuels on Suppressing Soot Formation at High Temperature – S. Barak,
R.K. Rahman, S. Neupane, E. Ninnemann, F. Arafin, A. Laich, A.C. Terracciano, and S.S. Vasu. Proceedings of the National Academy of
Sciences of the United States of America, 117(7):3451–3460, 2020. https://doi.org/10.1073/pnas.1920223117

• Methodology for the Development of Empirical Models Relating 13C NMR Spectral Features to Fuel Properties – A. Heredia-Langner, J.R.
Cort, K. Grubel, M.J. O’Hagan, K.H. Jarman, J.C. Linehan, K.O. Albrecht, E. Polikarpov, D.L. King, T.D. Smurthwaite, and J.T. Bays. Energy &
Fuels, 34(10):12556–12572, 2020. https://doi.org/10.1021/acs.energyfuels.0c00883

• Nano on Micro: Tuning Microbial Metabolisms by Nano-Based Artificial Mediators To Enhance and Expand Production of Biochemicals
– Z. Chen, J. Zhou, Y.F. Wang, and Y. Wang. Current Opinion in Biotechnology, 64:161–168, 2020. https://doi.org/10.1016/j.copbio.2020.03.006

• Nonuniform Oxidation Behavior of Loaded Gasoline Particulate Filters – M. Moses-DeBusk, J. Storey, M. Eibl, J. Thomas, T. Toops, C.
Finney, J. Pihl, H. Bilheux, and J. Gregor. Emission Control Science and Technology, 6:301–314, 2020. https://doi.org/10.1007/s40825-020-
00166-y

• Numerical Analysis of Fuel Impacts on Advanced Compression Ignition Strategies for Multi-Mode Internal Combustion Engines – S.
Kim, J. Kim, A. Shah, R. Scarcelli, and T. Rockstroh. WCX SAE World Congress Experience, 2020. https://doi.org/10.4271/2020-01-1124

• Numerical Investigation of a Central Fuel Property Hypothesis Under Boosted Spark-Ignition Conditions – P. Pal, K. Kalvakala, Y. Wu, M.
McNenly, S. Lapointe, R. Whitesides, T. Lu, S.K. Aggarwal, and S. Som. ASME 2019 Internal Combustion Engine Division Fall Technical
Conference, 2019. https://doi.org/10.1115/ICEF2019-7284
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Publications & Presentations (7)

• Numerical Investigation of Fuel Property Effects on Mixed-Mode Combustion in a Spark-Ignition Engine – C. Xu, P. Pal, X. Ren, S. Som,
M. Sjöberg, N. Van Dam, Y. Wu, T. Lu, and M. McNenly. ASME 2019 Internal Combustion Engine Division Fall Technical Conference, 2019.
https://doi.org/10.1115/ICEF2019-7265

• Numerical Simulations of Yield-Based Sooting Tendencies of Aromatic Fuels Using ReaxFF Molecular Dynamics – H. Kwon, S.
Shabnam, A. van Duin, and Y. Xuan. Fuel, 262, 2019. https://doi.org/10.1016/j.fuel.2019.116545

• Numerical Study and Cellular Instability Analysis of E30-Air Mixtures at Elevated Temperatures and Pressures – F. Liu, Z. Liu, Z. Sang, X.
He, M. Sjöberg, D. Vuilleumier, C. Liu, and X. Li. Fuel, 271, 2019. https://doi.org/10.1016/j.fuel.2020.117458

• Numerical Study of Advanced Compression Ignition and Combustion in a Gasoline Direct Injection Engine – S. Kim, J. Kim, A. Shah, P.
Pal, R. Scarcelli, T. Rockstroh, S. Som, Y. Wu, and T. Lu. ASME 2019 Internal Combustion Engine Division Fall Technical Conference, 2019.
https://doi.org/10.1115/ICEF2019-7281

• Numerical Study on the Sooting Tendencies of Bio-Derived Fuels for Spark-Ignition Engines – H. Kwon, S. Lapointe, K. Zhang, S.W.
Wagnon, W.J. Pitz, J. Zhu, C. McEnally, L.D. Pfefferle, and Y. Xuan. Abstracts of Papers of the American Chemical Society, 2020.
https://doi.org/10.1021/scimeetings.0c00717

• Performance-Advantaged Ether Diesel Bioblendstock by A Priori Design – N.A. Huq, X. Huo, G.R. Hafenstine, S.M. Tifft, J. Stunkel, E.D.
Christensen, G.M. Fioroni, L. Fouts, R.L. McCormick, P.A. Cherry, C.S. McEnally, L.D. Pfefferle, M.R. Wiatrowski, P.T. Benavides, M.J. Biddy,
R.M. Connatser, M.D. Kass, T.L. Alleman, P. St. John, S. Kim, and D.R. Vardon. Proceedings of the National Academy of Sciences of the United
States of America, 116(52):26421–26430, 2019. https://doi.org/10.1073/pnas.1911107116

• Prediction of Cyclic Variability and Knock-Limited Spark Advance in a Spark-Ignition Engine – Z. Yue, K.D. Edwards, C.S. Sluders, and S.
Som. Journal of Energy Resources Technology, 141(10), 2019. https://doi.org/10.1115/1.4043393

• Prediction of Organic Homolytic Bond Dissociation Enthalpies at Near Chemical Accuracy with Sub-Second Computational Cost – P.C.
St. John, Y. Guan, Y. Kim, S. Kim, and R.S. Paton. Nature Communications, 11, 2020. https://doi.org/10.1038/s41467-020-16201-z

• ReaxFF-Based Molecular Dynamics Study of Bio-Derived Polycyclic Alkanes as Potential Alternative Jet Fuels – H. Kwon, A. Lele, J. Zhu,
C.S. McEnally, L.D. Pfefferle, Y. Xuan, and A.C.T. van Duin. Fuel, 279, 2020. https://doi.org/10.1016/j.fuel.2020.118548
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Publications & Presentations (8)

• RRNPP-Type Quorum-Sensing Systems Regulate Solvent Formation, Sporulation and Cell Motility in Clostridium 
saccharoperbutylacetonicum – J. Feng, W. Zong, P. Wang, Z.T. Zhang, Y. Gu, M. Dougherty, I. Borovok, and Y. Wang. Biotechnology for 
Biofuels, 13, 2020. https://doi.org/10.1186/s13068-020-01723-x

• Secondary Organic Aerosol Formation from Evaporated Biofuels: Comparison to Gasoline and Correction for Vapor Wall Losses – Y. 
He, B. King, M. Pothier, L. Lewane, A. Akherati, J. Mattila, D. Farmer, R. McCormick, M. Thornton, J. Pierce, J. Volckens, and S. Jathar. 
Environmental Science: Processes & Impacts, 22:1461–1474, 2020. https://doi.org/10.1039/D0EM00103A

• Sensitivity Analysis of Fuel Physical Property Effects on Spark Ignition Engine Performance – N. Van Dam, R.K. Kalvakala, F. Boink, Z. 
Yue, and S. Som. ASME 2019 Internal Combustion Engine Division Fall Technical Conference, 2019. https://doi.org/10.1115/ICEF2019-7157

• Simultaneous Rainbow Schlieren Deflectometry and OH* Chemiluminescence Imaging of a Diesel Spray Flame in Constant Pressure 
Flow Rig – A. Parker, T. Wanstall, S. Reggeti, J. Bittle, and A. Agrawal. Proceedings of the Combustion Institute, 2020. 
https://doi.org/10.1016/j.proci.2020.05.045

• Single-Phase Catalysis for Reductive Etherification of Diesel Bioblendstock – G.R. Hafenstine, N.A. Huq, D.R. Conklin, M.R. Wiatrowski, X. 
Hou, Q. Guo, K.A. Unocic, and D.R. Vardon. Green Chemistry, 22:4463–4472, 2020. https://doi.org/10.1039/D0GC00939C

• Solubility and Volume Swell of Fuel System Elastomers with Ketone Blends of E10 Gasoline and Blendstock for Oxygenate Blending 
(BOB) – M.D. Kass, C.J. Janke, R.M. Connatser, and B.H. West. Journal of Elastomers and Plastics, 52(7):645–663, 2019. 
https://doi.org/10.1177/0095244319888773

• Sooting Tendencies of Furans and Their Derivatives as Potential Biofuels – J. Zhu, B.D. Etz, B. Hu, H. Kwon, Y. Xuan, P. St. John, S. Kim, 
L.D. Pfefferle, and C. McEnally. Abstracts of Papers of the American Chemical Society, 2020. https://www.morressier.com/article/sooting-
tendencies-furans-derivatives-potential-biofuels/5e735fe2cde2b641284a9e93

• Sooting Tendencies of Phenolic Hydrocarbons – F. Guo, H. Kwon, Y. Xuan, C. McEnally, and L.D. Pfefferle. Fall 2020 ACS National Meeting, 
2020. https://doi.org/10.6084/m9.figshare.12919025.v1

• Spatio-Temporal Identification of Plume Dynamics by 3D Computed Tomography Using Engine Combustion Network Spray G Injector 
and Various Fuels – J. Hwang, L. Weiss, I. Karathanassis, P. Koukouvinis, L. Pickett, and S. Skeen. Fuel, 280, 2020. 
https://doi.org/10.1016/j.fuel.2020.118359
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Publications & Presentations (9)

• Structure and Function of BorB, the Type II Thioesterase from the Borrelidin Biosynthetic Gene Cluster – S.C. Curran, J.H. Pereira, M.
Baluyot, J. Lake, H. Puetz, D.J. Rosenburg, P. Adams, and J.D. Keasling. Biochemistry, 59(16):1630–1639, 2020.
https://doi.org/10.1021/acs.biochem.0c00126

• Superior Performance Biodiesel from Biomass-Derived Fusel Alcohols and Low Grade Oils: Fatty Acid Fusel Esters (FAFE) – E. Monroe,
S. Shinde, J.S. Carlson, T.P. Eckles, F. Liu, A.M. Varman, A. George, and R.W. Davis. Fuel, 268, 2020. https://doi.org/10.1016/j.fuel.2020.117408

• The Influence of Iso-Butene Kinetics on the Reactivity of Di-Isobutylene and Iso-Octane – N. Lokachari, S. Panigrahy, G. Kukkadapu, G.
Kim, S. Vasu, W. Pitz, and H. Curran. Combustion and Flame, 222:186–195, 2020. https://doi.org/10.1016/j.combustflame.2020.08.007

• The Use of Partial Fuel Stratification To Enable Stable Ultra-Lean Deflagration-Based Spark-Ignition Engine Operation with Controlled
End-Gas Autoignition of Gasoline and E85 – Z. Hu, J. Zhang, M. Sjöberg, and W. Zeng. International Journal of Engine Research, 21(9):1678–
1695, 2019. https://doi.org/10.1177/1468087419889702

• Towards Quantitative Prediction of Ignition-Delay-Time Sensitivity on Fuel-to-Air Equivalence Ratio – R. Messerly, P. St. John, M. Rahimi,
B.T. Zigler, J. Luecke, N. Huq, B. Etz, T. Foust, R.L. McCormick, and S. Kim. Combustion and Flame, 214:103–115, 2020.
https://doi.org/10.1016/j.combustflame.2019.12.019

• Towards Understanding the Development and Characteristics of Under-Expanded Flash Boiling Jets – H. Guo, R. Torelli, L. Nocivelli, and
S. Som. International Journal of Multiphase Flow, 129, 2020. https://doi.org/10.1016/j.ijmultiphaseflow.2020.103315

• Two-Dimensional Temperature Measurements in Krypton-Seeded Co-Flow Flames – M.J. Montgomery, H. Kwon, T. Sikes, A. Kastengren,
Y. Xuan, R. Tranter, C. McEnally, and L.D. Pfefferle. Fall 2020 ACS National Meeting, 2020. https://doi.org/10.6084/m9.figshare.12919181.v1

• Vehicle Technologies Office Annual Merit Review Presentations – J. Farrell, A. Agrawal, S. Curran, G. Fioroni, C. Kolodziej, G. Lavoie, C.
McEnally, M. McNenly, C. Mueller, J. Pihl, I. Schoegl, and S. Sluder, 2020. https://www.energy.gov/eere/vehicles/2020-vehicle-technologies-
office-amr-presentations-program

• What Fuel Properties Enable Higher Thermal Efficiency in Spark-Ignited Engines? – J.P. Szybist, S. Busch, R.L. McCormick, J.A. Pihl, D.A.
Splitter, M.A. Ratcliff, C.P. Kolodziej, J.E. Storey, M. Moses-DeBusk, D. Vuilleumier, M. Sjöberg, C.S. Sluder, T. Rockstroh, and P. Miles.
Progress in Energy and Combustion Science, 82, 2020. https://doi.org/10.1016/j.pecs.2020.100876
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Publications & Presentations (10)

FY19:
• Oligomerization of Ethanol-Derived Propene and Isobutene Mixtures to Transportation Fuels: Catalyst and Process Considerations – J. Saavedra,

R. A Dagle, V. Dagle, C. Smith, K. O. Albrecht, Catal. Sci. & Tech., 2019, DOI: 10.1039/C8CY02297F.
• Discovery of novel octane hyperboosting phenomenon in prenol/gasoline blends – E. Monroe; J. Gladden; K. O. Albrecht; J. T. Bays; R. L.

McCormick; R. W Davis; A. George. Fuel, V.239, 1143-1148, 2019.
• Heat of Vaporization and Species Evolution During Gasoline Evaporation Measured by DSC/TGA/MS for Blends of C1 to C4 Alcohols in

Commercial Gasoline Blendstocks – G. Fiorini, E. Christensen, L. Fouts, R. L. McCormick, SAE Technical Paper 2019-01-0014, 2019. doi:10.4271/2019-
01-0014

• Measurement of Heat of Vaporization for Research Gasolines and Ethanol Blends by DSC/TGA – G. Fiorini, L. Fouts, E. Christensen, J. E. Anderson,
R. L. McCormick, Energy Fuels, 32(12), 12607-12616, 2018. DOI: 10.1021/acs.energyfuels.8b03369.

• Estimation of the Fuel Efficiency Potential of Six Gasoline Blendstocks Identified by the U.S. Department of Energy’s Co-Optimization of Fuels
and Engines Program – S. Sluder, SAE Technical Paper 2019-01-0017, 2019.

• Multi-fuel surrogate chemical kinetic mechanisms for real world applications - C. K. Westbrook, M. Mehl, W. J. Pitz, G. Kukkadapu, S. Wagnon and K.
Zhang, Phys. Chem. Chem. Phys. 20 (16) (2018) 10588-10606. https://doi.org/10.1039/C7CP07901J

• An experimental and kinetic modeling study of the oxidation of hexane isomers: Developing consistent reaction rate rules for alkanes – K. Zhang,
C. Banyon, U. Burke, G. Kukkadapu, S. W. Wagnon, M. Mehl, H. J. Curran, C. K. Westbrook and W. J. Pitz, Combust. Flame, In press, (2019).

• Multi-functional Mixed Oxide Catalysis in Cascade Chemistry to Convert Ethanol to C5+ Ketones – S. Subramaniam, K. Lin, M. Guo, and K.
Kallupalayam Ramasamy. Presented at AIChE Annual Meeting, Pittsburgh, Pennsylvania, 11/2018.

• Short-chain ketone production by engineered polyketide synthases in Streptomyces albus – S. Yuzawa, M. Mirsiaghi, R. Jocic, T. Fujii, F. Masson, V.
T. Benites, E. E. K. Baidoo, E. Sundstrom, D. Tanjore, T. R. Pray, A. George, R. W. Davis, J. M. Gladden, B. A. Simmons, L. Katz and J. D. Keasling, Nature
Communications 9, Article number: 4569 (2018). https://doi.org/10.1038/s41467-018-07040-0

• Measuring and Predicting the Vapor Pressure of Gasoline Containing Oxygenates – D.J. Gaspar, S.D. Phillips, E. Polikarpov, K.O. Albrecht, S.B.
Jones, A. George, A. Landera, D.M. Santosa, D.T. Howe, A.G. Baldwin, and J.T. Bays. Fuel, 243:630-644, 2019. https://doi.org/10.1016/j.fuel.2019.01.137
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Publications & Presentations (11)

• Insights into engine autoignition: Combining engine thermodynamic trajectory and fuel ignition delay iso-contour – M. Tao, P. Zhao, J. Szybist, P. 
Lynch, H. Ge, Combust. Flame, 200 (2), 207-218, 2019. https://doi.org/10.1016/j.combustflame.2018.11.025

• Critical Fuel Property Evaluation for Potential Gasoline and Diesel Biofuel Blendstocks with Low Sample Volume Availability – E. Polikarpov, K. O. 
Albrecht, J. P. Page, D. Malhotra, P. Koech, L. Cosimbescu, D. J Gaspar. Fuel 238, 26-33, 2019. https://doi.org/10.1016/j.fuel.2018.09.129

• A simple, solvent free method for transforming bio-derived aldehydes into cyclic acetals for renewable diesel fuels – O. Staples, C. M. Moore, T. A 
Semelsberger, J. H. Leal, C. S. McEnally, L. Pfefferle, and A. D. Sutton, Sustainable Energy Fuels, 2018, Accepted Online 
https://doi.org/10.1039/C8SE00371H

• Autoignition and select properties of low sample volume thermochemical mixtures from renewable sources – M. V. Olarte, K. O. Albrecht, J. T. Bays, 
E. Polikarpov, B. Maddi, J. C. Linehan, M. J. O'Hagan, D. J. Gaspar, Fuel 238 493-506, 2019. https://doi.org/10.1016/j.fuel.2018.10.115

• The impact of physicochemical property interactions of iso-octane/ethanol blends on ignition timescales – C. L. Barraza-Botet, J. Luecke; B. T. Zigler; 
M. S. Wooldridge, Fuel, 224, 401-411, 2018. https://doi.org/10.1016/j.fuel.2018.03.105

• Catalytic upgrading of short chain acids to renewable diesel fuel – X. Huo, N.A. Huq, J. Stunkel, et al. Presented by D.R. Vardon at Frontiers in 
Biorefining, St. Simons Island, GA, 2019.

• Screening of Potential Biomass-Derived Streams as Fuel Blendstocks for Mixing Controlled Compression Ignition Combustion – G. Fioroni L. Fouts, 
J. Luecke, D. Vardon, N. Huq, E. Christensen, X. Huo, T. Alleman, R. McCormick, M. Kass, E. Polikarpov, G. Kukkadapu, and R.A. Whitesides. SAE 
International Journal of Advances and Current Practices in Mobility, 1(3):1117-1138, 2019. https://doi.org/10.4271/2019-01-0570

• Catalytic Carbon Chain Extension and Selective Defunctionalization of Bioderived Building Blocks – A. D. Sutton, presented at Frontiers in Biorefining, 
St Simmons Island, GA, 11/2018.

• A Photochemical Approach to Generate Energy Dense Fuels from Biomass – C. L. Ford, presented at Frontiers in Biorefining, St Simmons Island, GA, 
11/2018.

• Hydrodeoxygenation of Bio-derived Ketones With Heterogeneous Catalysts for Fuel and Chemical Production – X. Yang, presented at Frontiers in 
Biorefining, St Simmons Island, GA, 11/2018.

• Analytical Examination of the Relationship between Fuel Properties, Engine Efficiency, and R Factor Values – C.S. Sluder. SAE International Journal 
of Advances and Current Practices in Mobility, 1(2):706-716, 2019. https://doi.org/10.4271/2019-01-0309
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Publications & Presentations (12)

• Camphorane as a Renewable Diesel Blendstock Produced by Cyclodimerization of Myrcene – O. Staples, J.H. Leal, P.A. Cherry, C.S. McEnally, L.D.
Pfefferle, T.A. Semelsberger, A.D. Sutton, and C.M. Moore. Energy & Fuels, 33(10):9949-9955, 2019. https://doi.org/10.1021/acs.energyfuels.9b02557

• Development of a Data-Derived Sooting Index Including Oxygen-Containing Fuel Components – P.C. St. John, S. Kim, and R.L. McCormick. Energy &
Fuels, 33(10):10290-10296, 2019. https://doi.org/10.1021/acs.energyfuels.9b02458

• Discovery of Novel Octane Hyperboosting Phenomenon in Prenol Biofuel/Gasoline Blends – E. Monroe, J. Gladden, K.O. Albrecht, J.T. Bays, R.
McCormick, R.W. Davis, and A. George. Fuel, 239:1143-1148, 2019. https://doi.org/10.1016/j.fuel.2018.11.046

• Effects of Dual-Alcohol Gasoline Blends on Physiochemical Properties and Volatility Behavior – S.A. Shirazi, B. Abdollahipoor, J. Martinson, B.
Windom, T.D. Foust, and K.F. Reardon. Fuel, 252:542-552, 2019. https://doi.org/10.1016/j.fuel.2019.04.105

• Effects of Lambda on Knocking Characteristics and RON Rating – A. Hoth, J.P. Gonzalez, C.P. Kolodziej, and T. Rockstroh. SAE International Journal
of Advances and Current Practices in Mobility, 1(3):1188-1201, 2019. https://doi.org/10.4271/2019-01-0627

• Laminar Burning Velocities of High-Performance Fuels Relevant to the Co-Optima Initiative – G. Kim, B. Almansour, S. Park, A. Terracciano, S. Vasu,
K. Zhang, S. Wagnon, and W. Pitz. SAE International Journal of Advances and Current Practices in Mobility. 1(3):1139-1147, 2019.
https://doi.org/10.4271/2019-01-0571

• Monoterpene Production by the Carotenogenic Yeast Rhodosporidium toruloides – X. Zhuang, O. Kilian, E. Monroe, M. Ito, M.B. Tran Gymf, F. Liu,
R.W. Davis, M. Mirsiaghi, E. Sundstrom, T. Pray, J.M. Skerker, A. George, and J.M. Gladden. Microbial Cell Factories, 18(54), 2019.
https://doi.org/10.1186/s12934-019-1099-8

• Numerical Investigation of the Pressure-Dependence of Yield Sooting Indices for n-alkane and Aromatic Species – H. Kwon, A. Jain, C.S. McEnally,
L.D. Pfefferle, and Y. Xuan. Fuel, 254, 2019. https://doi.org/10.1016/j.fuel.2019.05.157

• Octane-On-Demand: Onboard Separation of Oxygenates from Gasoline – K. Grubel, W. Chouyyok, D.J. Heldebrant, J.C. Linehan, and J.T. Bays.
Energy & Fuels, 33:1869-1881, 2019. https://pubs.acs.org/doi/10.1021/acs.energyfuels.8b03781

• Phi-Sensitivity for LTGC Engines: Understanding the Fundamentals and Tailoring Fuel Blends to Maximize This Property – D.L. Pintor, J. Dec, and
G. Gentz. SAE Technical Paper 2019-01-0961, 2019. https://doi.org/10.4271/2019-01-0961

• Prediction of Autoignition and Flame Properties for Multicomponent Fuels Using Machine Learning Techniques – N. Shah, P. Zhao, D. DelVescovo,
and H. Ge. SAE Technical Paper 2019-01-1049, 2019. https://doi.org/10.4271/2019-01-1049
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Publications & Presentations (13)

• RetSynth: Determining all Optimal and Sub-optimal Synthetic Pathways that Facilitate Synthesis of Target Compounds in Chassis
Organisms – L.S. Whitmore, B. Nguyen, A. Pinar, A. George, and C.M. Hudson. BMC Bioinformatics, 20:461, 2019. https://doi.org/10.1186/s12859-
019-3025-9

• Effect of Engine Conditions and Injection Timing on Piston-top Fuel Films for Stratified Direct-Injection Spark-Ignition Operation Using E30 –
C.P. Ding, D. Vuilleumier, N. Kim, D.L. Reuss, M. Sjöberg, and B. Böhm. International Journal of Engine Research, 2019.
https://doi.org/10.1177%2F1468087419869785

• Statistical Analysis of Fuel Effects on Cylinder Conditions Leading to End-Gas Autoignition in SI Engines – J.P. Gonzalez, A. Shah, A. Hoth, T.
Rockstroh, and C. Kolodziej. SAE Technical Paper 2019-01-0630, 2019. https://doi.org/10.4271/2019-01-0630

• Tailoring Diesel Bioblendstock from Integrated Catalytic Upgrading of Carboxylic Acids: A “Fuel Property First” Approach – X. Huo, N.A. Huq,
J. Stunkel, N.S. Cleveland, A.K. Starace, A.E. Settle, A.M. York, R.S. Nelson, D.G. Brandner, L. Fouts, P.C. St. John, E.D. Christensen, J. Luecke, J.H.
Mack, C.S. McEnally, P.A. Cherry, L.D. Pfefferle, T.J. Strathmann, D. Salvachúa, S. Kim, R.L. McCormick, G.T. Beckham, and D.R. Vardon. Green
Chemistry, 21:5813-5827, 2019. https://doi.org/10.1039/C9GC01820D

• Using Ducted Fuel Injection to Attenuate Soot Formation in a Mixing-Controlled Compression Ignition Engine – C.W. Nilsen, D.E. Biles, and
C.J. Mueller. SAE International Journal of Engines, 12(3):309-322, 2019. https://doi.org/10.4271/03-12-03-0021

• Utilizing Static Autoignition Measurements to Estimate Intake Air Condition Requirements for Compression Ignition in a Multi-Mode Engine -
Application of Chemical Kinetic Modeling – D. Kang, A. Shah, T. Rockstroh, and S. Goldsborough. SAE Technical Paper 2019-01-0955, 2019.
https://doi.org/10.4271/2019-01-0955

• Utilizing Static Autoignition Measurements to Estimate Intake Air Condition Requirements for Compression Ignition in a Multi-Mode Engine -
Engine and RCM Experimental Study – A. Shah, D. Kang, S. Goldsborough, and T. Rockstroh. SAE Technical Paper 2019-01-0957, 2019.
https://doi.org/10.4271/2019-01-0957

FY18:
• A Comprehensive Detailed Kinetic Mechanism for the Simulation of Transportation Fuels, 10th US National Combustion Meeting – M. Mehl, S.W.

Wagnon, K. Zhang, G. Kukkadapu, W.J. Pitz, C.K. Westbrook, Y. Zhang, H.J. Curran, N. Atef, M.J. Al Rashidi, M.S. Sarathy, and A. Ahmed. Paper 1A17,
2017. https://www.osti.gov/biblio/1357381-comprehensive-detailed-kinetic-mechanism-simulation-transportation-fuels
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Publications & Presentations (14)

• A Machine Learning-Genetic Algorithm (ML-GA) Approach for Rapid Optimization Using High-Performance Computing – A.A. Moiz, P. Pal, D. 
Probst, Y. Pei, Y. Zhang, S. Som, J. Kodavasal. SAE Technical Paper 2018-01-0190, 2018. https://doi.org/10.4271/2018-01-0190

• A New Chemical Kinetic Method of Determining RON and MON Values for Single Component and Multicomponent Mixtures of Engine Fuels – C.K. 
Westbrook, M. Sjöberg, and N.P. Cernansky. Combustion and Flame, 195:50-62, April 2018. https://doi.org/10.1016/j.combustflame.2018.03.038

• A Recent Progress of Rapid Compression Machine Works: Quantifying Fuel Reactivity for Model Validation and Fuel Ranking – D. Kang and S. 
Goldsborough. Presented to the AEC MOU, Southfield, Michigan, August 15, 2018.

• A Simple, Solvent Free Method for Transforming Bio-Derived Aldehydes into Cyclic Acetals for Renewable Diesel Fuels – O. Staples, C.M. 
Moore, T.A. Semelsberger, J.H. Leal, C.S. McEnally, L. Pfefferle and A.D. Sutton. Sustainable Energy Fuels, 2018. https://doi.org/10.1039/C8SE00371H

• An Experimental, Theoretical, and Modeling Study of the Ignition Behavior of Cyclopentanone – B.K. Zhang, N. Lokachari, E. Ninnemann, S. 
Khanniche, W.H. Green, H.J. Curran, S.S. Vasu and W.J. Pitz. The International Combustion Symposium, Dublin, Ireland, July 30-August 3, 2018. 
https://doi.org/10.1016/j.proci.2018.06.097

• An Ignition Delay and Chemical Kinetic Modeling Study of Prenol – S. Wagnon, M. Mehl, W.J. Pitz, and H.J. Curran. 37th International Combustion 
Symposium, Dublin, Ireland, July 29-August 3, 2018.

• An Overview of Caterpillar/Sandia Collaborative Research – C. J.  Mueller presented at Caterpillar Technical Center, Mossville, Illinois, May 3, 2018.
• Annual Merit Review and Peer Review Evaluation Presentations – 12 presentations: A. Agrawal, S. Curran, J. Farrell, G. Fioroni, C. Kolodziej, G. Lavoie, C. McEnally, M. 

McNenly, C. Mueller, J. Pihl, I. Schoegl, and S. Sluder. https://www.energy.gov/eere/vehicles/annual-merit-review-presentations
• Autoignition of trans-Decalin, a Diesel Surrogate Compound: Rapid Compression Machine Experiments and Chemical Kinetic Modeling – M. Wang, K. Zhang, G. 

Kukkadapu, S. W. Wagnon, M. Mehl, W. J. Pitz, and C.-J. Sung. Combustion and Flame, 194: 152-163, 2018. https://doi.org/10.1016/j.combustflame.2018.04.019
• Bioconversion of Distillers’ Grains Hydrolysates to Advanced Biofuels by an Escherichia Coli Co-Culture– F. Liu, R.W. Davis, et al. Microbial Cell Factories, 16:192, 

2017. https://doi.org/10.1186/s12934-017-0804-8
• Bio-derived Building Blocks for Various Drop in Fuels and Value Added Chemicals – O. Staples. Presented at the 255th American Chemical Society National Meeting, 

New Orleans, LA, March 18 -22, 2018.
• Biomass Market Dynamics Supporting the Large-Scale Deployment of High-Octane Fuel Production in the United States—P. Lamers, R.T. Nguyen, D.S. Hartley, J.K. 

Hansen, and E.M. Searcy. Global Change Biology: Bioenergy, April 2018. https://doi.org/10.1111/gcbb.12509
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Publications & Presentations (15)

• Breakout Technologies of Engine and Fuel – D. Vuilleumier.  Presented at the International Summit on International Scholar Exchange Fellowship 2018
at Tianjin University, China, August 20, 2018.

• Chapter 17: Adding Value to the Biorefinery with Lignin: An Engineer's Perspective – M. Biddy. RSC Energy and Environment Series, 19:499-518,
January 2018. https://pubs.rsc.org/en/content/chapter/bk9781782625544-00499/978-1-78801-035-1

• Co-Optima Initiative’s Approach to Multimode Combustion – J.P. Szybist presented at the SAE High Efficiency IC Engine Symposium, April 8, 2018.
https://dx.doi.org/10.4271/04-11-03-0014

• Co-Optimization of Fuels & Engines: Efficiency Merit Function for Spark Ignition Engines: Revisions and Improvements Based on FY16–17
Research and Development – P.C. Miles. Technical Report DOE/GO-102018-5041, 2018. https://doi.org/10.2172/1463450

• Co-Optimization of Fuels & Engines: Fuel Blendstocks with the Potential to Optimize Future Gasoline Engine Performance; Identification of Five
Chemical Families for Detailed Evaluation – J.T. Farrell, J.E. Holladay, and R. Wagner. Technical Report, 1434413, April 2018.
https://dx.doi.org/10.2172/1434413

• Co-Optimization of Fuels & Engines: Properties of Co-Optima Core Research Gasolines – R. McCormick, L.A. Fouts, G.M Fioroni, E.D. Christensen,
M.A. Ratcliff, B.T. Zigler, S. Sluder, J.P. Szybist, S. Ciatti, J.T. Bays, W. Pitz, M. Mehl, J.E. Dec, and P.C. Miles. Technical Report 1467176, August 2018.
https://dx.doi.org/10.2172/1467176

• Combined Effects of Intake Flow and Spark-Plug Location on Flame Development, Combustion Stability and End-Gas Autoignition for Lean
Spark-Ignition Engine Operation using E30 Fuel – M. Sjöberg, and X. He. International Journal of Engine Research, 19(1):86-95, January 2018.
https://doi.org/10.1177/1468087417740290

• Combustion Characteristics of PRF and TSF Ethanol Blends in an Instrumented CFR Engine – A. Hoth, C.P. Kolodziej, T. Rockstroh, and T. Wallner.
SAE Technical Paper 2018-01-1672, 2018. https://doi.org/10.4271/2018-01-1672

• Combustion Characteristics of Various Fuels during Research Octane Number Testing on an Instrumented CFR F1/F2 Engine – C. Kolodziej and
T. Wallner. Combustion Engines, 171(4):164-169, 2017. https://doi.org/10.19206/CE-2017-427

• Compatibility Assessment of Fuel System Thermoplastics with Bio-Blendstock Fuel Candidates Using Hansen Solubility Analysis – M. Kass, B.
West. SAE Int. J. Fuels Lubr. 11(1):43-104, 2018 https://doi.org/10.4271/04-11-01-0004
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Publications & Presentations (16)

• Critical Fuel Property Evaluation for Potential Gasoline and Diesel Biofuel Blendstocks with Low Sample Volume Availability – E. Polikarpov,
K.O. Albrecht, J.P. Page, D. Malhotra, P. Koech, L. Cosimbescu, D.J. Gaspar. Fuel, September 24, 2018. https://doi.org/10.1016/j.fuel.2018.09.129

• Demonstration of Fusel Alcohols as a Platform for a Tunable Suite of High Performance Biofuel Compounds for Advance Combustion
Strategies – E. Monroe, F. Liu, M. Tran-Gyamfi, A. George, and R. Davis. Oral presentation and Abstracts of Papers of The American Chemical
Society, March 18, 2018.

• Development and Validation of a Chemical Kinetic Model for Diisobutylene, a High-Performance Fuel – K. Zhang, M. Lailliau, Z. Serinyel, P.
Dagaut, S. S. Matveev, G. Kim, B. Almansour, G. Dayma, A. Konnov, S. Vasu, and W. J. Pitz. Poster, 40th Task Leaders Meeting of the IEA
Combustion Program, Fréjus, France, June 10-14, 2018.

• Development and Validation of CFR Engine GT-Power Model for Estimating In-Cylinder Conditions – S. Choi, A Hoth, C. Kolodziej, and T.
Wallner. SAE Technical Paper 2018-01-0848, 2018. https://doi.org/10.4271/2018-01-0848

• Development of a Cold Start Fuel Penalty Metric for Evaluating the Impact of Fuel Composition Changes on SI Engine Emissions Control –
J.A. Pihl, J.F. Thomas, S. S. Majumdar, S.P. Huff, B.H. West, and T.J. Toops. SAE Technical Paper 2018-01-1264, 2018.
https://doi.org/10.4271/2018-01-1264

• Development of a Virtual CFR Engine Model for Knocking Combustion Analysis – P. Pal, C. Kolodziej, S. Choi, and S. Som et al. SAE Technical
Paper 2018-01-0187. https://doi.org/10.4271/2018-01-0187

• Discovery and Synthetic Demonstration of High-Performance Fuel via Solvent-Free Etherification – N. Huq, X. Huo, J. Stunkel, P.C. St. John,
S. Kim, R.L. McCormick, D.R. Vardon. ACS National Fall Conference, Boston, Massachusetts, August 2018.

• Discovery of a RON Hyperboosting Phenomenon in Prenol/Gasoline Blends – A. George. ACS National Fall Conference, Boston,
Massachusetts, August 2018.

• Ducted Fuel Injection: A New Approach for Lowering Soot Emissions from Direct-Injection Engines – C.J. Mueller, C.W Nilsen, D.J. Ruth, R.K
Gehmlich, L.M Pickett, and S.A. Skeen. WCX18: SAE World Congress Experience, Detroit, Michigan, April 11, 2018.
https://www.osti.gov/biblio/1468317

• Ducted Fuel Injection: A New Technology for Improving Engines and Fuels – C. J. Mueller. Invited presentation for Medium-Duty and Heavy-
Duty Vehicle Efficiency Opportunities through the Co-Optimization of Fuel and Engine Technologies panel discussion during WCX18: SAE World
Congress Experience, Detroit, Michigan, April 10, 2018.
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Publications & Presentations (17)

• Effects of Fuel Laminar Flame Speed Compared to Engine Tumble Ratio, Ignition Energy, and Injection Strategy on Lean and EGR Dilute 
Spark Ignition Combustion – C. Kolodziej, et al. SAE Technical Paper 2017-01-0671, April 2017. https://doi.org/10.4271/2017-01-0671

• Effects of Heat of Vaporization and Octane Sensitivity on Knock-Limited Spark Ignition Engine Performance – M.A Ratcliff, J. Burton, P. 
Sindler, E. Christensen, L. Fouts, and R.L. McCormick. SAE Technical Paper 2018-01-0218, 2018. https://doi.org/10.4271/2018-01-0218

• Effects of Increased Fuel Heat of Vaporization on the Research Octane Number Method – C. Kolodziej, A. Hoth, T. Rockstroh, S. Choi, and T. 
Wallner. Oral-only presentation at SAE World Congress, Detroit, MI, April 10-12, 2018.

• Effects of Pre-Spark Heat Release on Engine Knock Limit – D. Splitter, A. Gilliam, J. Szybist and J. Ghandhi. Proc. Comb. Inst., available online 
June 2018. https://doi.org/10.1016/j.proci.2018.05.145

• Engineering β-oxidation in Yarrowia Lipolytica for Methyl Ketone Production – E. Hanko, C. Denby, V. Sànchez i Nogué, W. Lin, K. Ramirez, C. 
Singer, G. Beckham, and J. Keasling. Metabolic Engineering, 48:52-62, 2018. https://doi.org/10.1016/j.ymben.2018.05.018

• Environmental, Economic, and Scalability Considerations and Trends of Selected Fuel Economy-Enhancing Biomass-Derived Blendstocks –
J.B Dunn, M. Biddy, S. Jones, H. Cai, P.T. Benavides, J. Markham, L. Tao, E. Tan, C. Kinchin, R. Davis, A. Dutta, M. Bearden, C. Clayton, S. Phillips, 
K. Rappe, and P. Lamers. ACS Sustainable Chemistry and Engineering, 6(1):561-569, 2017. 
https://pubs.acs.org/doi/abs/10.1021/acssuschemeng.7b02871

• Estimation of the Fuel Efficiency Potential of Six Gasoline Blendstocks Identified by the U.S. Department of Energy’s Co-Optimization of 
Fuels and Engines Program – S. Sluder. AEC Program Review Meeting, Southfield, Michigan, August 14, 2018.

• Ethanol Pyrolysis Kinetics Using H2O Time History Measurements Behind Reflected Shock Waves – L.T. Pinzon, O. Mathieu, C. R. Mulvihill, I. 
Schoegl, and E.L. Petersen. Proc. Comb. Inst., available online August 2018. https://doi.org/10.1016/j.proci.2018.07.088

• Experimental and Modeling Studies of a Biofuel Surrogate Compound: Laminar Burning Velocities and Jet-Stirred Reactor Measurements of 
Anisole – S.W. Wagnon, S. Thion, E. J.K. Nilsson, M. Mehl, Z. Serinyel, K. Zhang, P. Dagaut, A.A. Konnov, G. Dayma, and W.J. Pitz, Combust. 
Flame, 189:325-336, March 2018. https://doi.org/10.1016/j.combustflame.2017.10.020

• Experimental and Modeling Study of Laminar Burning Velocities of Ethanol, N-propanol, Cyclopentanone and their Blends – G. Capriolo, K. 
Zhang, G. Kim, B. Almansour, S.S. Vasu, W.J. Pitz, and A.A. Konnov. 37th International Combustion Symposium, Dublin, Ireland, July 29-August 3, 
2018.
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Publications & Presentations (18)

• Experimental and Numerical Study of Variable Oxygen Index Effects on Soot Yield and Distribution in Laminar Co-flow Diffusion Flames – A.
Jain, D.D. Das, C.S. McEnally, L.D. Pfefferle, and Y. Xuan. Proc. Comb. Inst., available online June 2018. https://doi.org/10.1016/j.proci.2018.05.118

• Experimental and Surrogate Modeling Study of Diesel Fuel – G. Kukkadapu, R. Whitesides, M. Wang, SS Wagnon, K. Zhang, M. Mehl, W.J. Pitz, C.-
J. Sung and C.  Westbrook. 37th International Combustion Symposium, Dublin, Ireland, July 29-August 3, 2018.

• Experimental and Theoretical Insight into the Soot Tendencies of the Methylcyclohexene Isomers – S Kim, G. M. Fioroni, J. Park, D. J.
Robichaud, D.D. Das, P.C. St. John, T. Lu, C.S. McEnally, L.D. Pfefferle, R.S. Paton, T.D. Foust, and R.L. McCormick. Proc. Comb. Inst., available
online, July 2018. https://doi.org/10.1016/j.proci.2018.06.095

• Experimental and Theoretical Study of Oxidative Stability of Alkylated Furans Used as Gasoline Blend Components – E. Christensen, G.M.
Fioroni, S. Kim, L. Fouts, E. Gjersing, R.S. Paton, and R.L. McCormick. Fuel, 212:576-585, January 2018. https://doi.org/10.1016/j.fuel.2017.10.066

• Explicating Feature Contribution Using Random Forest Proximity Distances; L.S. Whitmore, A. George, and C.M. Hudson; arXiv preprint
arXiv:1807.06572

• Exploring Bio-Derived Building Blocks For The Simultaneous Production of Fuels and Chemicals – O. Staples. Presented at the 22nd American
Chemical Society Green Chemistry & Engineering Conference in Portland, OR, June 18-20, 2018.

• Exploring Gasoline Oxidation Chemistry in Jet Stirred Reactors Fuel – B. Chen, Z. Wang, J. Wang, C. Togbe, P.E. Alonso, M. Almalki, H. Wang, M.
Mehl, W.J. Pitz, S. Wagnon, K. Zhang, G. Kukkadapu, P. Dagaut, and M. Sarathy. Fuel, 236:1282-1292, September 2018.
https://doi.org/10.1016/j.fuel.2018.09.055

• Fuel Kinetic Effects on Pre-Spark Heat Release and Engine Knock Limit – A. Gilliam, D.A. Splitter, J.P. Szybist, J. Ghandhi. Proceedings of
THIESEL 2018 Conference on Thermo- and Fluid Dynamic Processes in Direct Injection Engines, September 2018. https://www.osti.gov/biblio/1468190

• Fuel Property Effect on Low-Speed Pre-Ignition – G.S. Jatana, D.A. Splitter, B. Kaul, and J.P. Szbist. Fuel, 230:474-482, May 2018.
https://doi.org/10.1016/j.fuel.2018.05.060

• Fuel Property Prediction and Experimental Values – D. Vardon presented at the American Chemical Society Green Chemistry Conference in
Portland, Oregon, June 18-20, 2018.
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Publications & Presentations (19)

• Fuel-Film Thickness Measurements using Refractive Index Matching in a Stratified-Charge SI Engine Operated on E30 and Alkylate Fuels – C.-
P. Ding, M. Sjöberg, D. Vuilleumier, D.L. Reuss, X. He, and B. Böhm. Exp Fluids, 59:59, 2018. https://doi.org/10.1007/s00348-018-2512-5

• Fueling Infrastructure Materials and Isobutanol Compatibility – M. Kass and K. Moriarty. Webinar Presentation to the Steel Tank Institute, May 31, 
2018. 

• Fuels and Combustion Research on the Argonne CFR F1/F2 Engine – C. Kolodziej, T. Rockstroh, P. Pal, A. Hoth, S. Choi, S.S. Goldsborough, S. 
Som, T. Wallner, and M.C. Jespersen. ASTM D02 Meeting, Phoenix, Arizona, June 27, 2018.

• Fungal Metabolites as Precursors to Renewable Transportation Fuels – M.G. Butcher, P.A. Meyer, et al. Fuel, 215:123-141, March 2018. 
https://doi.org/10.1016/j.fuel.2017.10.052

• Global Sensitivity Analysis (GSA) of Fuel Property Effects in Spark-Ignition (SI) Engines – Z. Yue et al. AEC Program Review Meeting, Southfield, 
Michigan, August 14, 2018.

• Green Gold? Supplanting Petroleum with Renewable Carbon – A.D. Sutton. Invited presentation, Colorado State University, Inorganic Chemistry 
Seminar, Fort Collins, CO, October 17, 2017.

• Impacts of Air-Fuel Stratification in ACI Combustion on Particulate Matter (PM) and Gaseous Emissions – M. DeBusk presented data on the at 
the 2018 CLEERS workshop in Ann Arbor, Michigan, September 2018. https://cleers.org/wp-
content/uploads/formidable/3/2018CLEERS_MelanieDeBusk_Poster_Web.pdf

• Impact of Coolant Temperature on Piston Wall-Wetting and Smoke Generation in a Stratified-Charge DISI Engine Operated on E30 Fuel – X. 
He, Y. Li, M. Sjöberg, D. Vuilleumier, C.-P. Ding, F. Liu, and X. Li. Proc. Comb. Inst., available online November 2018. 
https://doi.org/10.1016/j.proci.2018.07.073

• Impact of Engine Pressure-Temperature Trajectory on Autoignition for 19 Fuels: From Boosted SI (Beyond RON) to HCCI (Beyond MON) – J.P. 
Szybist and D.A. Splitter. Presented to the AEC MOU, Southfield, Michigan, August 16, 2018.

• Initiation of Flash Boiling of Multicomponent Miscible Mixtures with Application to Transportation Fuels and Their Surrogates – C.T. Avedisian, 
K. Skyllingstad, R.C. Cavicchi, C. Lippe, and M.J. Carrier. Energy and Fuels, 32(9):9971-9981, September 2018. 
https://pubs.acs.org/doi/10.1021/acs.energyfuels.8b02258
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Publications & Presentations (20)

• Insights into Engine Knock: Comparison of Knock Metrics across Ranges of Intake Temperature and Pressure in the CFR Engine – T. Rockstroh,
C.P. Kolodziej, M.C. Jespersen, S.S. Goldsborough, and T. Wallner. SAE Technical Paper 2018-01-0210, 2018. https://doi.org/10.4271/2018-01-0210

• Introduction of Co-Optima Light-duty Multimode Engine Operation Research – M. Sjöberg presented at the IEA Combustion Task Leaders Meeting in
Frejus, France, June 12, 2018.

• Investigation of the Impact of Fuel Properties on Particulate Number Emissions of a Modern Gasoline Direct Injection Engine – M. Fatouraie, M.
Frommherz, M. Mosburger, E. Chapman, S. Li, G.M. Fioroni, and R.L. McCormick. SAE Technical Paper 2018-01-0358, 2018.
https://doi.org/10.4271/2018-01-0358

• Investigation of the Spray and Combustion Characteristics of Four Multi-Component Diesel Surrogate Fuels Relative to their Commercial Target
Fuel – K. Yasutomi, C.J. Mueller, L.M. Pickett, and S.A. Skeen. THIESEL 2018: Conference on Thermo- and Fluid-Dynamic Processes in Direct Injection
Engines, Valencia, Spain, September 12, 2018.

• Isolating the Effects of Reactivity Stratification in Reactivity-Controlled Compression Ignition with Iso-Octane and N-Heptane on a Light-Duty
Multi-Cylinder Engine – M.L. Wissink, S.J. Curran, G. Roberts, M.P.B. Musculus, and C. Mounaïm-Rousselle. Int. J. of Eng. Res., 19:907-926, October
2017. https://doi.org/10.1177/1468087417732898

• Kinetic Modeling of Ignition in Miniature Shock Tube – M. Tao, P.T. Lynch, and P. Zhao. Proc. Comb. Inst., available online June 2018.
https://doi.org/10.1016/j.proci.2018.05.048

• Kinetic Modeling Study of Surrogate Components for Gasoline, Jet and Diesel Fuels: C7-C11 Methylated Aromatics – G. Kukkadapu, D. Kang,
S.W. Wagnon, K. Zhang, M. Mehl, M. Monge-Palaciosc, H. Wang, S.S. Goldsborough, C.K. Westbrook, and W.J. Pitz. Proc. Combust. Inst., available
online August 2018. doi: 10.1016/j.proci.2018.08.016

• Large-Eddy Simulations of Spray Variability Effects on Flow Variability in a Direct-Injection Spark-Ignition Engine under Non-Combusting
Operating Conditions – N. Van Dam, M. Sjoberg, and S. Sibendu. SAE Technical Paper 2018-01-0196, 2018. https://doi.org/10.4271/2018-01-0196

• Manifestation of Octane Rating, Fuel Sensitivity, and Composition Effects for Gasoline Surrogates Under Advanced Compression Ignition
Conditions – M. Tao, P. Zhao, D. DelVescovo, and H. Ge. Combust. Flame, 192:238-249, June 2018. https://doi.org/10.1016/j.combustflame.2018.02.015
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Publications & Presentations (21)

• Measured and Predicted Vapor Liquid Equilibrium of Ethanol-Gasoline Fuels with Insight on the Influence of Azeotrope Interactions on Aromatic 
Species Enrichment and Particulate Matter Formation in Spark Ignition Engines – S. Burke, R. Rhoads, M. Ratcliff, R. McCormick, and B. Windom. SAE 
Technical Paper 2018-01-0361, 2018. https://doi.org/10.4271/2018-01-0361

• Measurements and Prediction of Sooting Tendencies of Hydrocarbons and Oxygenated Hydrocarbons – D. Das, P. St. John, C.S. McEnally, S. Kim 
and LD. Pfefferle. Presented at AIChE 2017, October 30, 2017.

• Measuring and Predicting Sooting Tendencies of Oxygenates, Alkanes, Alkenes, Cycloalkanes, and Aromatics on a Unified Scale – D.D. Das, P.C. 
St John, C.S. McEnally, S. Kim, and L.D. Pfefferle. Combust. Flame, 190:349-364, 2018.  https://doi.org/10.1016/j.combustflame.2017.12.005

• Micro Combustion of Primary Reference Fuels in Narrow Heated Channels – V. Naralasetti. LSU Master's Theses, 4786, 2018. 
https://digitalcommons.lsu.edu/gradschool_theses/4786/

• Multidimensional Numerical Simulations of Knocking Combustion in a Cooperative Fuel Research Engine – P. Pal, Y. Wu, T. Lu, S. Som, et al. J. 
Energy Res. Technol, 2018. doi:10.1115/ICEF2017-3599

• Multi-fuel Surrogate Chemical Kinetic Mechanisms for Real World Applications – C.K. Westbrook, M. Mehl, W.J. Pitz, G. Kukkadapu, S. Wagnon and K. 
Zhang., Physical Chemistry Chemical Physics, 20:10588-10606, 2018. http://dx.doi.org/10.1039/C7CP07901J

• National Labs Examine Effects of New Fuels on Current Equipment – M. Kass and K. Moriarty. PEI Journal, Second Quarter, 2018.  
• Near-azeotropic Volatility Behavior of Hydrous and Anhydrous Ethanol Gasoline Mixtures and Impact on Droplet Evaporation Dynamics – B.

Abdollahipoor, S.A. Shirazi, K.F. Reardon, and B.C. Windom. Fuel Processing Technology, 181:166-174, December 2018. 
https://doi.org/10.1016/j.fuproc.2018.09.019

• Next Generation Biofuel Production – C.M. Moore, Invited presentation, Department of Chemistry and Biochemistry, University of San Diego, San Diego, 
CA, July 18, 2018.

• Numerical Investigation of Central Fuel Property Hypothesis Using Virtual CFR Engine Model – P. Pal et al. AEC Program Review Meeting, Southfield, 
Michigan, August 14, 2018.

• Numerical Prediction of Cyclic Variability in a Spark Ignition Engine Using a Parallel Large Eddy Simulation Approach – M.M. Ameen, M. Mirzaeian, 
F. Millo, and S. Som. Journal of Energy Resources Technology, Transactions of the ASME, 140(5):052203, February 2018. doi: 10.1115/1.4039549

• Octane and Internal Combustion Engine Advancements from a Long(er) Term Perspective: Insights from the Co-Optima Project – J. Farrell 
presented at the Fuels 2018 Meeting in Chicago, Illinois, May 22, 2018. https://www.nrel.gov/docs/fy18osti/71673.pdf
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Publications & Presentations (22)

• On the Interpretation and Correlation of High-Temperature Ignition Delays in Reactors with Varying Thermodynamic Conditions – M.Y. Tao, A.
Laich, P. Lynch, and P. Zhao. International Journal of Chemical Kinetics, 50(6):410-424, June 2018. https://doi.org/10.1002/kin.21170

• Opportunities for High-Value Bioblendstocks to Enable Advanced Light- and Heavy-Duty Engines: Insights from the Co-Optima Project – J.T.
Farrell. TRB 2018 Annual Meeting, January 2018. https://www.osti.gov/biblio/1418967-opportunities-high-value-bioblendstocks-enable-advanced-light-
heavy-duty-engines-insights-from-co-optima-project

• Optimizing Genetic Manipulation of Microbial Organisms for Production of Multiple Target Chemical Compounds – L. Whitmore. ACS National Fall
Conference, Boston, Massachusetts, August 2018.

• Parallel Multi-cycle Large-eddy Simulations of an Optical Pent-roof DISI Engine – N. Van Dam, S. Som, W. Zeng, and M. Sjöberg. ASME ICEF2017,
Oct 2017. doi:10.1115/ICEF2017-3603

• Performance advantaged fuel synthesis and fuel property work – C. Moore presented at the American Chemical Society Green Chemistry Conference
in Portland, Oregon, June 18-20, 2018.

• Physiochemical Property Characterization of Hydrous and Anhydrous Ethanol Blended Gasoline – S.A. Shirazi, B. Abdollahipoor, J. Martinson, K.F.
Reardon, and B.C. Windom. Industrial and Engineering Chemistry Research, 57(32):11239-11245, August 2018.
https://pubs.acs.org/doi/10.1021/acs.iecr.8b01711

• Polyketide Synthases as a Platform for Chemical Product Design – A. Zargar, J.F. Barajas, R. Lal, and J.D. Keasling. AIChE Journal 64(12):4201-
4207, 2018. https://doi.org/10.1002/aic.16351

• Prediction of Cyclic Variability and Knock-Limited Spark Advance (KLSA) in Spark-Ignition (SI) Engine -- Z. Yue, D.K. Edwards, S. C. Sluder, and S.
Som. Proceedings of the ASME 2018 Internal Combustion Fall Technical Conference, November 2018.

• Pre-spark Heat Release Effects on Knock-Temperature Relations – D. Splitter, A. Gilliam, J. Szybist, and J. Ghandhi. AEC MOU Meeting, Argonne
National Laboratory, January 29, 2018.

• Pressure-Temperature Domain Analysis for Insight into Autoignition Events in SI Engines – J.P. Szybist, and D.A. Splitter. Presented at Oakland
University, April 6, 2018.
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Publications & Presentations (23)

• Probing the Flexibility of an Iterative Modular Polyketide Synthase with Non-Native Substrates in Vitro – S.C. Curran, A. Hagen, S. Poust, L.J.G.
Chan, B.M. Garabedian, T. de Rond, M. Baluyot, J.T. Vu, A.K. Lau, S. Yuzawa, C.J. Petzold, L. Katz, and J.D. Keasling. ACS Chemical Biology,
13(8):2261–2268, 2018. https://pubs.acs.org/doi/10.1021/acschembio.8b00422

• Production and Upgrading of Fusel Alcohols as High Performance Fuels from Whole Algae Bioconversion – Monroe et al. ABO Summit – Oral
Presentation, October 2017. http://thealgaefoundation.org/upload/Eric_Monroe_ABO_Poster_2017.pdf

• Production, Blending, and Upgrading of Advanced Renewable Fuels for the Co-Optimazation of Fuels and Engines – E. Monroe, F. Liu, M. Tran, A.
George, J. Gladden, R.W. Davis. Presented as a Poster at ACS 2018, San Francisco, California.

• Progress in Chemical Kinetic Model Development for Gasoline and Diesel Surrogate Fuels – S. Wagnon and W. Pitz. Presented to the AEC MOU,
Southfield, Michigan, August 15, 2018. https://e-reports-ext.llnl.gov/pdf/362144.pdf

• Progress Quantifying Fuel Reactivity for Model Validation and Fuel Ranking, across a Range of Combustion Scenarios – D. Kang and S.
Goldsborough. Winter AEC meeting, 2018.

• Pyrolysis of Cyclopentanone: A Shock Tube and Laser Absorption Study – E. Ninnemann, A. Laich, S. Neupane, O. Pryor, Z. Loparo, S. Barak, and
S. Vasu. 2018 Joint Propulsion Conference, AIAA Propulsion and Energy Forum, AIAA 2018-4474, 2018. 10.2514/6.2018-4474
https://arc.aiaa.org/doi/abs/10.2514/6.2018-4474

• Reactivity of Novel High-Performance Fuels on Three-Way Catalysts for Control of SI Engine Emissions – S.S. Majumdar, J. Pihl, and T. Toops.
Presentation by J. Pihl at the 2018 CLEERS Workshop, Ann Arbor, Michigan, September 2018. https://cleers.org/wp-
content/uploads/formidable/3/2018CLEERS_SreshthaSinhaMajumdar_Web.pdf

• Reduced Chemical Model for Low and High-Temperature Oxidation of Fuel Blends Relevant to Internal Combustion Engines – Lapointe, S., K.
Zhang, and M.J. McNenly. Proc. Combust. Inst., available online, July 2018. https://doi.org/10.1016/j.proci.2018.06.139

• Refining Measurement Uncertainties in HCCI/LTGC Engine Experiments -- G. Petitpas, R. Whitesides, J. Dernotte, and J. Dec. SAE Technical Paper
2018-01-1248, 2018. https://doi.org/10.4271/2018-01-1248

• Replacing Non-Renewable Carbon with Bio-Derived Alternatives – A.D. Sutton. Presented at Yale University, invited, Chemical and Environmental
Engineering Seminar, October 19th, 2018.
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Publications & Presentations (24)

• Retrosynthetic Analysis of Bio-Derived Fuels, and the Identification of Commodity Feedstocks Critical to Potential Commercialization – J. Page, 
P. Koech, D. Malhotra, K. Albrecht, D. Gaspar, L. Whitmore, C. Hudson, A. George, C. Moore, R. Wu, L. Silks, A. Sutton, C. Bailey, A. Zargar, and L. Katz. 
Presentation and Abstracts of Papers of The American Chemical Society, March 18, 2018. 

• Screening Fuels for Autoignition With Small Volume Experiments and Gaussian Process Classification – S. Lunderman, G.M. Fioroni, R.L 
McCormick, M. Nimlos, M.J. Rahimi, and R.W. Grout. Energy Fuels, 2018, 32 (9): 9581–9591. https://pubs.acs.org/doi/10.1021/acs.energyfuels.8b02112

• Selection Criteria and Screening of Potential Biomass-Derived Streams as Fuel Blendstocks for Advanced Spark-Ignition Engines – R. McCormick, 
G. Fioroni, L. Fouts, and E. Christensen, et al. SAE Technical Papers, Fuels Lubricants, 10(2):442-460, 2017. https://doi.org/10.4271/2017-01-0868

• Selection Criteria for Sustainable Fuels for High-Efficiency Spark-Ignition Engines with Examination of their Storage Stability, Impact on Engine 
Knock, and Fine Particle Emissions – R.L. McCormick. Presented at Colorado State University, May 2018. https://www.nrel.gov/docs/fy18osti/71627.pdf

• Shock Tube and CO Laser-Absorption Measurements During Cyclopentanone Oxidation – E. Ninnemann, S. Barak, O. Pryor, W.H. Green, K. Zhang, 
W.J. Pitz, and S. Vasu. 2018 Spring Technical Meeting of the Eastern States Section of the Combustion Institute, ESSCI 2018. 

• Simultaneously Producing Fuels and Chemicals From Bio-Derived Molecular Building Blocks – A.D. Sutton. Presented at the 255th American 
Chemical Society National Meeting, New Orleans, LA, March 18 -22, 2018.

• Small Ester Combustion Chemistry: Computational Kinetics and Experimental Study of Methyl Acetate and Ethyl Acetate – A. Ahmed, W.J. Pitz, C. 
Cavallotti, M. Mehl, N. Lokachari, E. J. K. Nilsson, J.-Y. Wang, A. A. Konnov, S. W. Wagnon, B. Chen, Z. Wang, S. Kim, H.J. Curran, S.J. Klippenstein, W.L. 
Roberts and S.M. Sarathy. Presented by A. Ahmed at The International Combustion Symposium, Dublin, Ireland, July 2018. 
https://ccrc.kaust.edu.sa/Pages/Pub-2018-SEC.aspx

• Sooting Tendencies of Co-Optima Test Gasolines and their Surrogates – C.S. McEnally, Y. Xuan, P.C. St. John, D.D. Das, A. Jain, S. Kim, T.A. Kwan, 
L.K. Tan, J. Zhu, and L. D. Pfefferle. Proc. Comb. Inst., available online June 2018. https://doi.org/10.1016/j.proci.2018.05.071

• Spark Assist for CA50 Control and Improved Robustness in a Premixed LTGC Engine - Effects of Equivalence Ratio and Intake Boost – G. Gentz, 
J. Dernotte, C. Ji, and J. Dec. SAE Technical Paper 2018-01-1252, 2018. https://doi.org/10.4271/2018-01-1252

• Spray–Wall Interactions in a Small-Bore, Multicylinder Engine Operating With Reactivity-Controlled Compression Ignition – M. Wissink, S.J. 
Curran, C. Kavuri, and S.L. Kokjohn. Journal of Engine Gas Turbines Power, 140(9), July 30, 2018. doi: 10.1115/1.4039817
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Publications & Presentations (25)

• Synthesis of a Biofuel Target through Conventional Organic Chemistry – J.P. Page, J.W. Robinson, K.O. Albrecht, and L. Cosimbescu. Tetrahedron
Letters, 59(14):1421-1423, 2018. http://dx.doi.org/10.1016/j.tetlet.2018.02.073

• Targeting Petroleum Replacements Using Bio-Derived Feedstocks – C. M. Moore presented at the 22nd American Chemical Society Green Chemistry &
Engineering Conference in Portland, Oregon, June 18-20, 2018.

• Techno-Economic Analysis and Life-Cycle Analysis of Two Light-Duty Bio-Blendstocks: Isobutanol and Aromatic Rich Hydrocarbons – H. Cai, J.
Markham, S. Jones, P. Thathiana Benavides, J.B. Dunn, M. Biddy, L. Tao, P. Lamers, and S. Phillips. ACS Sustainable Chem. Eng., 6(7):8790–8800,
2018.https://pubs.acs.org/doi/10.1021/acssuschemeng.8b01152

• The Roles of Large-Scale Mixing Structures and Wall Wetting on Ignition and Combustion over a Wide Range of DI SOI in a Dual-Fuel, Heavy-Duty
Optical Diesel Engine – G. Roberts and M. Musculus. AEC Program Review Meeting, Argonne National Laboratory, January 30, 2018

• The Use of Transient Operation to Evaluate Fuel Effects on Knock Limits Well Beyond RON Conditions in Spark-Ignition Engines – D. Vuilleumier
and M. Sjöberg. SAE paper 2017-01-2234, October 8, 2017. https://doi.org/10.4271/2017-01-2234

• Uncertainty Assessment of Octane Index Framework for Stoichiometric Knock Limits of Co-Optima Gasoline Fuel Blends – D. Vuilleumier, X. Huan,
T. Casey, and M. Sjöberg. SAE Int. J. Fuels Lubr. 11(3):247-270, 2018. https://dx.doi.org/10.4271/04-11-03-0014

• Understanding Chemistry-Specific Fuel Differences at a Constant RON in a Boosted SI Engine – J.P. Szybist and D.A. Splitter. Fuel, 117:370-381,
2018. https://doi.org/10.1016/j.fuel.2017.12.100

• Using Ducted Fuel Injection to Attenuate or Prevent Soot Formation in Mixing-Controlled Combustion Strategies for Engine Applications, – R.K.
Gehmlich, C.J. Mueller, D.J. Ruth, C.W. Nilsen, S.A. Skeen, and J. Manin. Applied Energy, 226:1169-1186, 2018.
https://doi.org/10.1016/j.apenergy.2018.05.078

• Using Ducted Fuel Injection to Attenuate or Prevent Soot Formation in a Mixing-Controlled Compression-Ignition Engine – C.W Nilsen, D.E. Biles,
and C.J. Mueller. Advanced Engine Combustion Program-Review Meeting, USCAR, Southfield, Michigan, August 16, 2018.

• Using Kinetics to Set Expectations for Octane Index for SI and ACI Combustion – J. Szybist, D. Splitter, S. Wagnon, W. Pitz, and M. Mehl. AEC MOU
Meeting, Argonne National Laboratory, January 29, 2018.

• Vertical LII Diagnostic Development for the Quantification of In-Cylinder Soot Distributions – Y. Wang, R.K. Gehmlich, M. McNenly, E. Cenker, C.W.
Nilsen and C.J. Mueller. Advanced Engine Combustion Program-Review Meeting, Argonne, Illinois, January 31, 2018.
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Publications & Presentations (26)

• Virtual CFR Engine Knock Model Development and Validation: A Progress Update– P. Pal et al. AEC Program Review Meeting, Argonne National Laboratory, Illinois, 
January 29, 2018.

FY17:
• 2017 Project Peer Review Presentations – 4 Presentations: M. Biddy, J. Dunn, J. Farrell, D. Gaspar, J. Holladay, and D. Longman. Bioenergy 

Technologies Office 2017 Project Peer Review, Denver, Colorado, March 6-9, 2017. https://energy.gov/eere/bioenergy/ downloads/2017-project-peer-
review-co-optimization-fuels-and-engines  

• A Comprehensive Detailed Kinetic Mechanism for the Simulation of Transportation Fuels – M. Mehl, S. Wagnon, K. Tsang, G. Kukkadapu, W.J. Pitz, 
C.K. Westbrook, Y. Tsang, H.J. Curran, N. Atef, M.A. Rachidi, M.S. Sarathy, and A. Ahmed. 10th U.S. National Combustion Meeting, College Park, 
Maryland, April 23- 26, 2017. https://e-reports-ext.llnl. gov/pdf/875028.pdf 

• A Comprehensive Iso-Octane Combustion Model with Improved Thermochemistry and Chemical Kinetics – N. Atef, G. Kukkadapu, S.Y. Mohamed, 
M.J. Al Rashidi, C. Banyon, M. Mehl, K.A. Heufer, E.F. Nasir, A. Alfazazi, A.K. Das, C.K. Westbrook, W.J. Pitz, T. Lu, A. Farooq, C.-J. Sung, H.J. Curran, 
and S.M. Sarathy. Combustion and Flame 178:111-134, 2017. https://www.sciencedirect.com/science/article/pii/S0010218016304059

• A Quantitative Model for the Prediction of Sooting Tendency from Molecular Structure – P.C. St. John, P. Kairys, D.D. Das, C.S. McEnally, L.D. 
Pfefferle, D.J. Robichaud, M.R. Nimols, B.T. Zigler, R.L. McCormick, T.D. Foust, Y.J. Bomble, and S. Kim. Energy & Fuels, 31(9): 9983-9990, 2017. 
http://pubs.acs.org/doi/pdf/10.1021/acs.energyfuels.7b00616

• Acetaldehyde as an Ethanol-Derived Bio-Building Block: An Alternative to Guerbet Chemistry – C.M. Moore, O. Staples, R.W. Jenkins, T.J. Brooks, 
T.A. Semelsberger, and A.D. Sutton. Green Chemistry 19:169-174, 2017. http://pubs.rsc.org/en/content/articlepdf/2014/GC/C6GC02507B?page=search 

• Acetaldehyde as an Ethanol-Derived Bio-Building Block: An Alternative to Guerbet Chemistry – C.M. Moore, O. Staples, R.W. Jenkins, T.J. Brooks, 
T.A. Semelsberger, and A.D. Sutton. Green Chemistry 19:169-174, 2017. http://pubs.rsc.org/en/content/articlepdf/2014/GC/C6GC02507B?page=search 

• Advanced Engine Combustion Meeting Presentations – 4 presentations: S. Choi, N.V. Dam, A. Ickes, C. Kolodziej, P. Pal, and T. Wallner. USCAR and 
Sandia National Laboratories, 2017. 

• An Introduction to DOE’s Co-Optima Initiative – M. Sjöberg. International Workshop on Fuel & Engine Interactions, Wuzhen, China, August 23, 2017. 
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Publications & Presentations (27)

• Annual Merit Review and Peer Evaluation Presentations – 8 presentations: J. Dec, J. Farrell, C. Kolodziej, R.L. McCormick, M. McNenly, M. Sjöberg, J.P.
Szybist, and T. Toops. Vehicle Technologies Office Annual Merit Review and Peer Evaluation, Washington, DC, June 5-9, 2017.
https://energy.gov/eere/vehicles/annual-merit-review-presentations

• Bioblendstocks that Enable High Efficiency Engine Designs – R.L. McCormick, G.M. Fioroni, M.A. Ratcliff, B.T. Zigler, and J. Farrell. 2nd CRC Advanced
Fuel and Engine Efficiency Workshop, Livermore, California, November 3, 2016. https://www.nrel.gov/ docs/fy17osti/67629.pdf

• Bioeconomy 2017 Presentations – 5 presentations: D. Brooks, J. Eichenberger, J. Farrell, L. Harmon, and A. Lindauer. Bioenergy Technologies Office
Bioeconomy 2017, Arlington, Virginia, July 11-12, 2017. https://energy.gov/eere/bioenergy/bioeconomy2017-presentations-and-agenda

• Chemical Kinetics of Octane Sensitivity in a Spark-Ignition Engine – C.K. Westbrook, M. Mehl, W.J. Pitz, and M. Sjöberg. Combustion and Flame, 175:2-
15, 2017. https://www. sciencedirect.com/science/article/pii/S0010218016301146

• Co-Optimization of Fuels & Engines – A. Lindauer. Transportation Research Board 96th Annual Meeting, Washington, DC, January 8-12, 2017.
• Co-Optimization of Fuels & Engines: FY16 Year in Review – January 2017. https:// www.nrel.gov/docs/fy17osti/67595.pdf
• Co-Optimization of Fuels & Engines (Co-Optima) Initiative – J. Farrell. SAE 13th International Conference on Engines and Vehicles, Capri, Italy, September

13, 2017. https://www.nrel.gov/docs/fy18osti/70200.pdf
• Co-Optimization of Fuels & Engines (Co-Optima) Initiative: Recent Progress on Light-Duty Boosted Spark-Ignition Fuels/Engines – J. Farrell. Engine

Research Center (ERC) 2017 Symposium, Madison, Wisconsin, June 14-15, 2017. https://www.nrel.gov/ docs/fy17osti/68751.pdf
• Co-Optimization of Fuels & Engines: Misfueling Mitigation – S. Sluder, K. Moriarty, F. Jehlik, and B.H. West. Oak Ridge National Laboratory, 2017.

https://www.nrel.gov/docs/ fy17osti/66918.pdf
• Combined Effects of Gasoline Composition and Operating Strategies on SootProduction Pathways for Stratified-Charge SI Operation – C.M. Sjöberg,

D. Vuilleumier, D. Reuss, X. He, and C.-P. Ding. WebEx Meeting with GM, October 28, 2016. https://www.osti.gov/scitech/servlets/purl/1408379
• Combustion Characteristics of Various Fuels during Research Octane Number Testing on an Instrumented CFR F1/F2 Engine – C.P. Kolodziej and T.

Wallner. Combustion Engines, 171(4):164-169, April 2017. http://www.combustion-engines.eu/entityfiles/files/ articles_published/ptnss-2017-427.pdf
• Compatibility of Fuel System Elastomers with Bio-Blendstock Fuel Candidates Using Hansen Solubility Analysis – M. Kass and B. West. SAE Int. J.

Fuels Lubr. 10(1):138-162, 2017. http://papers.sae.org/2017-01-0802
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Publications & Presentations (28)

• Conceptual Investigation of the Origins of Hydrocarbon Emissions from Mixing Controlled, Compression-Ignition Combustion – A.S. Cheng and C.J. 
Mueller. SAE Int. J. Engines 10(3):1228-1237, 2017. http://papers.sae.org/2017-01-0724/

• Cyclopentane Combustion Chemistry. Part I: Mechanism Development and Computational Kinetics – M.J. Al Rashidi, M. Mehl, W.J. Pitz, S. Mohamed, 
and S.M. Sarathy. Combustion and Flame, 183:358-371, 2017. https://www.sciencedirect.com/ science/article/pii/S0010218017301931 

• Cyclopentane Combustion. Part II: Ignition Delay Measurements and Mechanism Validation – M.J. Al Rashidi, J.C. Mármol, C. Banyon, M.B. Sajid, M. 
Mehl, W.J. Pitz, S. Mohamed, A. Alfazazi, T. Lu, H.J. Curran, A. Farooq, and S.M. Sarathy. Combustion and Flame, 183:372-385, 2017. 
https://www.sciencedirect.com/science/article/pii/ S001021801730192X

• Distillation-Based Droplet Modeling of Non-Ideal Oxygenated Gasoline Blends: Investigating the Role of Droplet Evaporation on PM Emissions –
S.C. Burke, M. Ratcliff, R. McCormick, R. Rhoads, and B. Windom. SAE Int. J. Fuels and Lubr. 10(1), March 2017. https://doi.org/10.4271/2017-01-0581

• Ducted Fuel Injection: A New Approach for Lowering Soot Emissions from DirectInjection Engines – C.J. Mueller, C.W. Nilsen, D.J. Ruth, R.K. 
Gehmlich, L.M. Pickett, and S.A. Skeen. Applied Energy 204:206-220, 2017. https://www.sciencedirect.com/ science/article/pii/S0306261917308644 

• Effects of Fuel Laminar Flame Speed Compared to Engine Tumble Ratio, Ignition Energy, and Injection Strategy on Lean and EGR Dilute Spark 
Ignition Combustion – C.P. Kolodziej, M. Pamminger, J. Sevik, T. Wallner, S.W. Wagnon, and W.J. Pitz. SAE Int. J. Fuels Lubr. 10(1):82-94, 2017. 
https://doi.org/10.4271/2017-01-0671

• Elucidating Reactivity Regimes in Cyclopentane Oxidation: Jet-Stirred Reactor Experiments, Computational Chemistry, and Kinetic Modeling – M.J. 
Al Rashidi, S. Thion, C. Togbé, G. Dayma, M. Mehl, P. Dagaut, W.J. Pitz, J. Zádor, and S.M. Sarathy. Proceedings of The Combustion Institute, 36(1):469-
477, 2017. http://www. sciencedirect.com/science/article/pii/S1540748916300360 

• Engine Operating Conditions and Fuel Properties on Pre-Spark Heat Release and SPI Promotion in SI Engine – D. Splitter, B. Kaul, J. Szybist, and G. 
Jatana, SAE Int. J. Engines 10:1036-1050, 2017. http://papers.sae.org/2017-01-0688/

• Fuel Property and Engine Combustion Research of the U.S. Co-Optima Initiative – M. Musculus. Tailor-Made Fuels – From Production to Propulsion 5th 
International Conference of the Cluster of Excellence, Aachen, Germany, June 2, 2017. 

• Fuel Property Blend Model – W.J. Pitz, M. Mehl, S.J. Wagnon, K. Zhang, G. Kukkadapu, and C.K. Westbrook. January 13, 2017. https://e-reports-
ext.llnl.gov/pdf/861908.pdf
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Publications & Presentations (29)

• Heterogeneous Ketone Hydrodeoxygenation for the Production of Fuels and Feedstocks from Biomass – R.W. Jenkins, C.M. Moore, T.A.
Semelsberger, and A.D. Sutton. ChemCatChem, 9:2807-2815, 2017. http://onlinelibrary.wiley.com/doi/10.1002/ cctc.201601678/full

• High-Speed PIV, Spray, Combustion Luminosity, and Infrared Fuel-Vapor Imaging for Probing Tumble-Flow-Induced Asymmetry of Gasoline
Distribution in a SprayGuided Stratified-Charge DISI Engine – W. Zeng, M. Sjöberg, D.L. Reuss, and Z. Hu. Proceedings of the Combustion Institute,
36:3459-3466, 2017. https://doi.org/10.1016/j. proci.2016.08.047

• History of Significant Vehicle and Fuel Introductions in the United States – J.F. Thomas, B.H. West, T. Alleman, M. Melendez, and M. Shirk.
September 2017. http://info. ornl.gov/sites/publications/Files/Pub61985.pdf (ORNL)

• Isolating the Effects of Reactivity Stratification in Reactivity-Controlled Compression Ignition with Iso-Octane and N -Heptane on a Light-Duty
Multi-Cylinder Engine – M.L. Wissink, S.J. Curran, and G. Roberts. International Journal of Engine Research, October 9, 2017.
https://journals.sagepub.com/doi/abs/10.1177/1468087417732898

• Leveraging Microbial Biosynthetic Pathways for the Generation of “Drop-in” Biofuels – A. Zargar, C.B. Bailey, R.W. Haushalter, C.B. Eiben, L.
Katz, and J.D. Keasling. Current Opinion in Biotechnology, 45:156-163, 2017. https://doi.org/10.1016/j. copbio.2017.03.004

• Misfueling Mitigation, ORNL Report, 2017
• NOx conversion over Ag/alumina catalysts via EtOH-SCR using EtOH/gasoline blends – F. Gunnarsson, J.A. Pihl, T.J. Toops, M. Skoglundh, and

H. Harelind. Applied Catalysis B: Environmental, 202:42-50, March 2017. https://www.sciencedirect.com/science/article/pii/S0926337316306907
• Overview of the Co-Optima Project and Hear Feedback on Their Priorities Related to Heavy Duty Research – J. Farrell. Stakeholder Meeting –

21st Century Truck, August 15, 2017.
• Plasmonic Nanohole Array for Enhancing the SERS Signal of a Single Layer of Graphene in Water – A. Mahigir, T-W. Chang, A. Behnam, G.L.

Liu, M.R. Gartia, and G. Veronis. Scientific Reports, 7(14044), 2017. https://doi.org/10.1038/s41598-017-14369-x
• Pressure and Temperature Effects on Fuels with Varying Octane Sensitivity at High Load in SI Engines – J.P. Szybist and D.A. Splitter.

Combustion and Flame, 177:49-66, March 2017. https://doi.org/10.1016/j.combustflame.2016.12.002
• Pressure-Temperature Domain Analysis to Provide Insight into Autoignition Processes in SI Engines at High Operating Load – J.P. Szybist and

D.A. Splitter. 13th SAE International Conference on Engines & Vehicles (ICE2017), Capri, Italy, September 12, 2017.
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Publications & Presentations (30)

• Pyrolysis of Biomass for Aviation Fuel (Book Chapter) – R.W. Jenkins, A.D. Sutton, and D.J. Robichaud. Biofuels for Aviation, Elsevier Inc., Chapter 8,
191-215, 2016. http:// www.sciencedirect.com/science/article/pii/B9780128045688000081

• RCCI Combustion Regime Transitions in a Single-Cylinder Optical Engine and a Multi-Cylinder Metal Engine – G. Roberts, C. Rousselle, M. Musculus,
M. Wissink, S. Curran, and E. Eagle. SAE Int. J. Engines 10(5):2392-2413, 2017. https://saemobilus.sae. org/content/2017-24-0088

• Selection Criteria and Screening of Potential Biomass-Derived Streams as Fuel Blendstocks for Advanced Spark-Ignition Engines – R.L. McCormick, G.
Fioroni, L. Fouts, E. Christensen, J. Yanowitz, E. Polikarpov, K. Albrecht, D.J. Gaspar, J. Gladden, and A. George. SAE Int. J. Fuels Lubr., 10:442-460, March
2017. https://doi. org/10.4271/2017-01-0868

• Significance of RON, MON, and LTHR for Knock Limits of Compositionally Dissimilar Gasoline Fuels in a DISI Engine – D. Vuilleumier and M. Sjöberg. SAE
Int. J. Engines 10(3), 2017. http://papers.sae.org/2017-01-0662/

• Small Volume Fuel Testers Report – I. Schoegl, M.J. McNenly, and N.J. Killingsworth. November 2016. https://e-reports-ext.llnl.gov/pdf/844131.pdf
• Sooting Tendencies of Diesel Fuels, Jet Fuels, and Their Surrogates in Diffusion Flames – D.D. Das, C.S. McEnally, T.A. Kwan, J.B. Zimmerman, W.J.

Cannella, C.J. Mueller, and L.D. Pfefferle. Fuel 197:445-458, 2017. https://www.sciencedirect.com/ science/article/pii/S0016236117301163
• Sooting Tendencies of Hydrocarbons – C. McEnally. ExxonMobil Research and Engineering, Paulsboro, New Jersey, May 24, 2017.
• Spray-Wall Interactions in a Small-Bore, Multi-Cylinder Engine Operating With Reactivity-Controlled Compression Ignition – M.L. Wissink, S.J.

Curran, C. Kavuri, and S.L. Kokjohn. ASME 2017 International Combustion Engine Division Fall Technical Conference, October 2017.
http://proceedings.asmedigitalcollection.asme.org/proceeding.aspx?articleid=2665077

• Status Update on AVFL-18a: Improved Diesel Surrogate Fuels for Engine Testing and Kinetic Modeling – C.J. Mueller. Coordinating Research Council
Fuels for Advanced Combustion Engines (FACE) Working Group Meeting, Portland, Maine, September 6, 2017.

• The Co-Optimization of Fuels and Engines: Chemical Kinetics and Optical Research – M.P.B. Musculus. Invited Seminar at Lund University, Lund,
Skane, Sweden, October 13-14, 2016. https://www.osti.gov/scitech/servlets/purl/1400051

• The Co-Optimization of Fuels & Engines: The Importance of Infrastructure Compatibility – M. Berube. PEI Journal 11(2):46-52, 2017.
http://digital.peijournal.org/ peijournal/Q22017?pg=48#pg48
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Publications & Presentations (31)

• The Development and Validation of a Chemical Kinetic Model for Anisole, a Compound to Represent Biomass Pyrolysis Fuels – S.W. Wagnon, S. 
Thion, E.J.K. Nilsson, M. Mehl, Z. Serinyel, K. Zhang, P. Dagaut, A.A. Konnov, G. Dayma, and W.J. Pitz. 10th U.S. National Combustion Meeting, College 
Park, Maryland, April 23-26, 2017. https://e-reports-ext.llnl.gov/pdf/874485.pdf

• The Reduced Effectiveness of EGR to Mitigate Knock at High Loads in Boosted SI Engines – J.P. Szybist, S.W. Wagnon, D.A. Splitter, W.J. Pitz, and 
M. Mehl. SAE Int. J. Engines, 10:2305-2318, September 4, 2017. https://doi.org/10.4271/2017-24-0061

• The Role of Correlations in Uncertainty Quantification of Transportation Relevant Fuel Models – A. Fridlyand, M.S. Johnson, S.S. Goldsborough, 
R.H. West, M.J. McNenly, M. Mehl, and W.J. Pitz. Combustion and Flame, 180:239-249, 2017. https://www. 
sciencedirect.com/science/article/pii/S0010218016303133# 

• Toward the Development of a Fundamentally Based Chemical Model for Cyclopentanone: High-Pressure-Limit Rate Constants for H Atom
Abstraction and Fuel Radical Decomposition – C.-W. Zhou, J.M. Simmie, W.J. Pitz, and H.J. Curran. Journal of Physical Chemistry A, 120(36):7037-
7044, August 2016. http://pubs.acs.org/ doi/pdf/10.1021/acs.jpca.6b03994 

• Understanding Trends in Autoignition of Biofuels: Homologous Series of Oxygenated C5 Molecules – L. Bu, P.N. Ciesielski, D.J. Robichaud, S. Kim, 
R.L. McCormick, T.D. Foust, and M.R. Nimlos. Journal of Physical Chemistry A, 121:5475-5486, 2017. https://doi. org/10.1021/acs.jpca.7b04000 

• Utilizing Boost and Double Injections for Enhanced Stratified-Charge Direct Injection Spark-Ignition Engine Operation with Gasoline and E30 
Fuels – W. Zeng and M. Sjöberg. International Journal of Engine Research, 18:131-142, February 2017. https://doi.org/10.1177/1468087416685512

FY16:
• A Historical Anaylsis of the Co-Evolution of Light-Duty Fuels and Engines – D. Splitter, A. Pawlowski, and R. Wagner. Frontiers in Mechanical 

Engineering, Online Research Article, January 2016. https://www.frontiersin.org/articles/10.3389/fmech.2015.00016/full (ORNL) 
• A Perspective on the Range of Gasoline Compression Ignition Combustion Strategies for High Engine Efficiency and Low NOx & Soot 

Emissions: Effects of In-Cylinder Fuel Stratification – A.B. Dempsey, S.J. Curran, and R. Wagner. International Journal of Engine Research, January 
14, 2016. https://journals.sagepub.com/doi/10.1177/1468087415621805

• Big-Picture Issues Confronting Co-Optima — J. Farrell. Sustainable Transportation Summit, July 2016, Washington, D.C. 
www.nrel.gov/docs/fy16osti/66904.pdf 
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Publications & Presentations (32)

• BioCompoundML: A General Biofuel Property Screening Tool for Biological Molecules using Random Forest Classifiers — L.S. Whitmore, R.W.
Davis, R.L. McCormick, J.M. Gladden, B.A. Simmons, A. George, and C.M. Hudson. Energy & Fuels, 30: 8410-8418, 2016.
pubs.acs.org/doi/pdf/10.1021/acs.energyfuels.6b01952

• Chemical Kinetics of Octane Sensitivity in a Spark-Ignition Engine — C.K. Westbrook, M. Mehl, W.J. Pitz, and M. Sjöberg. Combustion and Flame,
2016. www.sciencedirect.com/science/article/pii/S0010218016301146

• Combined Effects of Fuel and Dilution Type on Efficiency Gains of Lean WellMixed DISI Engine Operation with Enhanced Ignition and Intake
Heating for Enabling Mixed-Mode Combustion — M. Sjöberg and W. Zeng. SAE Int. J. Engines, 9:750-767, 2016. saemobilus.sae.org/content/2016-
01-0689

• Co-Optima Simulation Toolkit Team — M. McNenly, S. Som, D. Carrington, K. D. Edwards, R. Grout, J. Kodavasal, G. Lacaze, J. Oefelein, P. Pal, V.
Ram, N. Van Dam, J. Waters, and R. Whitesides. DOE 2016 Annual Merit Review and Peer Evaluation Meeting for the Vehicles Technologies Office,
Washington, DC, June 5-9, 2016. www.energy.gov/sites/prod/files/2016/07/f33/ft040_mcnenly_som_toolkit%20_ simulation_2016.pdf

• Co-Optima Stakeholder Listening Day Summary Report — D. Longman. 2016. www.energy.gov/sites/prod/files/2016/04/f30/co-
optima_listening_day_summary_report_0.pdf

• Co-Optimization of Fuels and Engines — J. Farrell. M-PACT 2016, Indianapolis, Indiana, March 2016. www.nrel.gov/docs/fy16osti/66567.pdf
• Co-Optimization of Fuels and Engines — J. Farrell, SAE High Efficiency Internal Combustion Engine Symposium, Detroit, Michigan, April 11, 2016.

www.nrel.gov/docs/fy16osti/66333.pdf
• Co-Optimization of Fuels and Engines FOA: National Lab Project Overview Webinar Presentations — Hosted by the EERE Bioenergy Technologies

Office, September 14, 2015.
• Co-Optimization of Fuels & Engines (Co-Optima) Overview — J. Farrell, J. Holladay, A. Pontau, and R. Wagner. DOE 2016 Annual Merit Review and

Peer Evaluation Meeting for the Vehicles Technologies Office, Washington, DC, June 5-9, 2016.
www.energy.gov/sites/prod/files/2016/07/f33/ft037_farrell_co-optima_overview_2016.pdf

• Co-Optimization of Fuels & Engines for Tomorrow’s Energy-Efficient Vehicles. Fact sheet, March 2016. www.nrel.gov/docs/fy16osti/66146.pdf
• Effects of Fuel Composition on EGR Dilution Tolerance in Spark Ignited Engines — J.P. Szybist and D. Splitter. SAE Int. J. Engines, 9:819-831,

2016. papers.sae.org/2016-01-0715/ \
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Publications & Presentations (33)

• The Effect of Functional Groups in Bio-Derived Fuel Candidates — R.W. Jenkins, C.D. Moore, T.A. Semelsberger, D.J. Chuck, J.C. Gordon, and A.D. 
Sutton. ChemSusChem, 9: 922, 2016. onlinelibrary.wiley.com/doi/10.1002/cssc.201600552/full 

• Effects of Iso-octane/Ethanol Blend Ratios on the Observance of Negative Temperature Coefficient Behavior within the Ignition Quality Tester —
G.E. Bogin, Jr., J. Luecke, M.A. Ratcliff, E. Osecky, and B.T. Zigler. Fuel 186:82-90, 2016 www.sciencedirect.com/science/article/pii/S0016236116307578

• Elucidating Reactivity Regimes in Cyclopentane Oxidation: Jet Stirred Reactor Experiments, Computational Chemistry, and Kinetic Modeling —
M.J. Al Rashidi, S. Thion C. Togbé, G. Dayma, M. Mehl, P. Dagaut, W.J. Pitz, J. Zádoe, and S.M. Sarathy. Proceedings of the Combustion Institute, In 
press, 2016. www.sciencedirect.com/science/article/pii/S1540748916300360

• Exploring the Relationship Between Octane Sensitivity and Heat-of-Vaporization — R. McCormick, M. Ratcliff, and B.T. Zigler. SAE Int. J. Fuel Lubr., 
9:80-90, 2016. papers.sae.org/2016-01-0836/ 

• Evolution and Current Understanding of Physicochemical Characterization of Particulate Matter from Reactivity Controlled Compression Ignition 
Combustion on a Multi-Cylinder Light-Duty Engine – J.M. Storey, S.J. Curran, and S.A. Lewis. International Journal of Engine Research, August 4, 
2016.  

• Fuel Properties and Chemical Kinetics — R.L. McCormick, G. Fioroni, J. Szybist, T. Bays, P. Miles, M. McNenly, B. Pitz, J. Luecke, M. Ratcliff, B. Zigler, 
S. Goldsborough. DOE 2016 Annual Merit Review and Peer Evaluation Meeting for the Vehicles Technologies Office, Washington, DC, June 5-9, 2016. 
www.energy.gov/sites/prod/files/2016/07/f33/ft038_mccormick_szybist_fuel_ properties_2016.pdf 

• Investigation of Iso-octane Ignition and Validation of a Multizone Modeling Method in an Ignition Quality Tester — E.M. Osecky, G.E. Bogin, Jr., 
S.M. Villano, M.A. Ratcliff, J. Luecke, B.T. Zigler, and A.M. Dean. Energy & Fuels, 30 (11): 9761– 9771, 2016. 
pubs.acs.org/doi/abs/10.1021/acs.energyfuels.6b01406 

• Knock Resistance and Fine Particle Emissions for Several Biomass-Derived Oxygenates in a Direct-Injection Spark-Ignition Engine — M.A. 
Ratcliff, J. Burton, P. Sindler, E. Christiansen, G.M. Chupka, L. Fouts, and R.L. McCormick. SAE Int. J. Fuel Lubr., 9:59-70, 2016. papers.sae.org/2016-01-
0705/ 

• Leaner Lifted-Flame Combustion Enabled by the Use of an Oxygenated Fuel in an Optical CI Engine — R. Gehmlich, C. Dumitrescu, Y. Wang, and C. 
Mueller. SAE Int. J. Engines, 9: 1526-1543, 2016. papers.sae.org/2016-01-0730/ 
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Publications & Presentations (34)

• NOx Conversion Over Ag/Alumina Catalysts via EtOH-SCR Using EtOH/Gasoline Blends — F. Gunnarsson, J. A. Pihl, T. J. Toops, M. Skoglundh,
and H. Härelind. Applied Catalysis, B 202, 42-50, 2017.

• Pollutant Emissions and Environmental Assessment of Ethyl 3-Ethoxybutyrate, a Potential Renewable Fuel – J.M. Storey, M.P. Bunce, E.M.
Clarke, J.W. Edmonds, R.H. Findlay, S.M. Ritchie, L. Eyers, Z.A. McMurry, and J.C. Smoot. Environmental Science and Pollution Research, 18:18575-84,
September 23, 2016.  https://www.ncbi.nlm.nih.gov/pubmed/27296930

• The Selective Catalytic Reduction of NOx Over Ag/Al2O3 with Isobutanol as the Reductant — D.W. Brookshear, J.A. Pihl, T.J. Toops, B. West, and
V. Prikhodko. Catalysis Today, 267, 65-75, 2016. dx.doi.org/10.1016/j.cattod.2016.01.034.

• Thrust II Engine Projects, Sprays, and Emissions Control Research — P. Miles, M. Sjöberg, J. Dec, S. Ciatti, C. Kolodziej, S. Curran, M. Musculus,
and C. Mueller. DOE 2016 Annual Merit Review and Peer Evaluation Meeting for the Vehicles Technologies Office, Washington, DC, June 5-9, 2016.
www.energy.gov/sites/prod/files/2016/06/f32/ft039_miles_2016_o_web.pdf

• Towards Development of a Fundamentally-Based Chemical Model for Cyclopentanone: High-Pressure-Limit Rate Constants for H-Atom
Abstraction and Fuel Radical Decomposition — C.-W. Zhou, J.M. Simmie, W.J. Pitz, and H.J. Curran. J. Phys. Chem., A 120: 7037–7044, 2016.
dx.doi.org/10.1021/acs.jpca.6b03994

• Two-Dimensional Soot Volume Fraction Measurements in Flames Doped with Large Hydrocarbons — D.D. Das, W.J. Cannella, C.S. McEnally, C.J.
Mueller, and L.D. Pfefferle. Proceedings of the Combustion Institute, In press, 2016. ac.els-cdn.com/S1540748916301055/1-s2.0-S1540748916301055
main.pdf?_ tid=66828708-aacc-11e6-8d06-00000aacb360&acdnat=1479170735_e1c4e598a4bb9117bd93d7d537a8c6fd

• Utilizing Boost and Double Injections for Enhanced Stratified-Charge DISI Operation with Gasoline and E30 Fuels — W. Zeng and M. Sjöberg.
THIESEL, Valencia, Spain, September 16, 2016. www.cmt.upv.es/Thiesel2016/Thiesel02_06_11.aspx

• Volatility Characterization of Nanoparticles from Single and Dual-Fuel Low Temperature Combustion in Compression Ignition Engines – G.
Lucachick, S. Curran, J. Storey, V. Prikhodko, and W.F. Northrop. Aerosol Science and Technology, 50(5):436-447, March 10, 2016.
https://www.tandfonline.com/doi/abs/10.1080/02786826.2016.1163320
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Patents

Patents

FY18:
• Ducted Fuel Injection – C.J. Mueller. U.S. Patent #9,909,549, issued March 6, 2018.
FY19
• Solid Catalysts for Producing Alcohols and Methods of Making the Same - D.R. Vardon, T.R. Eaton, A.E. Settle. U.S. Patent #10486141,

Issued November 26, 2019.
• Ultra-compact system for characterization of physical, chemical and ignition properties of fuels – P. Lee, M. J. Mcnenly, G. M. Oxberry, A.

E. Ismail, N. Killingsworth, D. L. Flowers, U.S. Patent #10371689, issued August 6, 2019.
• Conversion of ethanol to C5+ ketones in single catalyst bed - Ramasamy et al. US Patent #10221119, issued March 5, 2019.
FY20:
• Process for enhanced production of desired hydrocarbons from biologically-derived compounds and bio-oils containing cylic

compounds by opening of aromatics and naphthenic ring-containing compounds - Dagle et al. US Patent #10538464, Issued January 21,
2020.

• Method for converting ethanol to higher alcohols - Ramasamy et al. US Patent #10745330, issued August 18, 2020.
FY21:
• Ducted Fuel Injection – C.J. Mueller, US Patent #10801395, issued October 13, 2020.
• Octane hyperboosting in fuel blends – R. W. Davis, E. Monroe, A. George, US Patent #10899988, issued January 26, 2021
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